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Chapter 1-Introduction 
 
 
Introduction to Problem Field 
 
Human induced climate change, a phenomenon that is widely understood to be 
attributed to our increased release of greenhouse gasses (GHG) since the middle of 
the 19th century, poses a significant challenge for policy makers attempting to tackle 
the problem.  The Kyoto Protocol is an international agreement aimed at reducing 
these GHG emissions and in this regard its recent coming into force is a positive sign.  
However, if it is to be successful in achieving its stated goal of stabilizing greenhouse 
gas concentrations in the atmosphere at a level that will prevent dangerous 
interference with the climate system, then procuring greater participation from both 
developed countries (particularly the United States), and developing countries will be 
essential.  Due to the fact that relatively poor developing countries are more focused 
on economic development than global environmental issues, attempts to enhance their 
participation in the climate change regime will require incentives in the form of 
sustainable development opportunities.   
 
Within the Protocol, there is one flexible instrument in particular which if 
implemented properly could help facilitate this goal of fostering greater country 
participation through a focus on sustainable development.  This is the Clean 
Development Mechanism (CDM), which is intended to provide cost-effective 
emission reduction opportunities for developed countries, while at the same time 
providing developing nations with sustainable development opportunities.  If this 
mechanism is to prove successful in increasing participation from both developed and 
developing countries, then the sustainable development aspect of CDM projects must 
be present, because without it, developing countries lose their incentive to take part in 
Kyoto. Up to this point, the few projects that have been registered by the CDM 
executive body raise some doubts with respect to their contributions to local 
sustainable development. Therefore this paper examines the CDM process, and two 
projects in particular, the Gujarat Fluorochemicals thermal oxidation of HFC-23 
project in India, and the NovaGerar Landfill Gas to Energy Project in Brazil, to 
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determine how the sustainable development component of CDM projects can be 
ensured.1 
 
Moving Forward-Beyond 2012 
 
Looking beyond the first Kyoto commitment period, one of the most important 
aspects of improving the effectiveness of the climate change regime will be the 
increased participation of both developing countries, and Annex I nations, particularly 
the United States.2  The reason that participation from both parties is so vital is due to 
the global nature of the problem, which therefore requires a global response. 
However, generating increased participation has proved to be problematic as both 
sides feel that the other should act first.  With respect to garnering greater developing 
country involvement the issue of historic 
emissions is a large stumbling block. Simply 
put, developing nations are not responsible 
for the situation we now find ourselves in 
(which is the result of cumulative emissions 
over the last century).  If we look over the 
past 100 years, industrialised countries, 
home to only 20% of the global population, 
have produced 63% of the carbon emissions 
associated with the burning of fossil fuels 
and land alteration, while 140 developing 
countries have contributed a combined 37% 
(Baumert and Kete 2001:2).  Most 
developing countries are focused on 
economic development, and in light of these 
historical emission inequities, 
                                                 
1
 A background concerning the various greenhouse gases, the greenhouse effect, climate change, and a 
brief history of the climate change regime and the Kyoto Protocol is provided in Appendix 1. 
2
 Annex 1 nations is a term used for the industrialised and transitional countries which are listed in 
Annex 1 of the Climate Convention. The list is comprised of the 24 nations which were OECD 
members at the time of signing in 1992 as well as the European Community, Monaco, and 
Liechtenstein. The other 14 countries are those which were deemed to have economies in transition, the 
majority being former soviet bloc countries.  Turkey is a member of Annex 1, but has been granted 
special status due to its less advanced economy and low historical emissions. Meanwhile countries 
such as Mexico and South Korea which have since become OECD members are not found in Annex 1 
(Depledge 2002:34-35) 
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they do not feel that their pursuit of such progress should be hampered by attempts to 
solve a problem, which wealthy developed countries created, particularly not before 
they see substantial action taken by developed nations.  Until developed countries 
such as the United States (the world’s largest emitter) and Australia ratify Kyoto 
garnering increased participation within the regime could prove to be challenging.  
 
The United States, which accepted a seven percent reduction during the Kyoto 
negations, struck a huge blow to the climate change regime when it failed to ratify the 
agreement.  President Bush bases his refusal to ratify the agreement on the grounds 
that “It exempts 80 percent of the world, including major population centers such as 
India and China.” (Baumert and Kete 2001:1)  This line of reasoning has drawn a 
great deal of criticism and has been deemed to be flawed on a number of grounds.   
 
Firstly, the global warming that we see occurring at present is the result of past 
emissions, and the review of the last 100 years taken above reveals that the vast 
majority of C02 emissions (the primary GHG) originated from industrialised 
countries.  It is interesting to note that China and India, the two countries that George 
W. Bush referred to, have produced only 7 and 2% respectively over the last years, a 
statistic which greatly weakens President Bush’s argument.  If we look at current per 
capita emissions, we see that the president’s line of reasoning only becomes further 
undermined.  In 2000 the average American emitted approx 5.4 tonnes of carbon, 16 
times higher then those of their Indian, and more then 7 times those of their Chinese 
counterparts (WRI 2005).  A good deal of this emission gap is due to items, which the 
majority of developing country citizens deem to be “luxury goods”.  For example, 
motor vehicle ownership is 100 times higher in the USA as compared to India and 
China (Baumert and Kete 2001:4).  Given this enormous disparity between per capita 
emissions, it seems quite unjust to expect developing countries to curb their emissions 
before countries such as the United States take responsibility for their actions. 
 
Secondly, it is often a misconception that just because they are not legally bound to 
act, developing countries are doing nothing to abate their (GHG) emissions. A study 
conducted by Reid and Goldemberg in 1997 estimated that since the signing of the 
Climate Convention in 1992, developing country policies and measures created more 
carbon emissions saving than in the US and other industrialised nations. The policies 
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and measures that created these GHG savings were not implemented for the purpose 
of meeting international climate regime standards, but rather for more pertinent 
national interests such as social, economic and environmental improvements within 
the country.   
 
The above notion of responsibility is not just a moral criticism aimed at the United 
States by various environmentalist groups, but one that the US itself recognised, and 
ratified via the 1992 Framework Convention on Climate Change.  Therein the 
countries agreed to take actions to protect the climate “In accordance with their 
common but differentiated responsibilities and respective capabilities” (UNFCCC 
1992).  This is understood to mean that the responsibility of the current situation lies 
predominantly with the industrialised countries, such as the United States, not 
developing nations whom have contributed very little to the current predicament.  In 
addition to the concept of responsibility, the 1992 agreement recognised that the 
notion of capability must be taken into consideration.  This again implies that 
industrialised countries should carry the brunt of the burden for reducing GHGs 
because they generally have the greatest ability to do so, in particular North America, 
Japan, Australia, NZ, and the EU. 
 
The capability to act can be judged according to many different criteria, but one 
simple way of doing so is to look at the annual income per person from each nation.  
Even after adjustments for the purchasing power of the various currencies, based on 
figures from 2000, the USA’s average annual income is 8 times higher then China, 
and 13 higher then India (WRI 2005).  On average, the USA’s average annual income 
is 10 times higher then those in developing countries, and 30 times higher then those 
in least developed countries.  In addition, many of these developing countries have 
much more immediate problems to deal with, such as:  access to water, health 
services, power, sanitation, and large proportions of their population living with 
AIDS. 
 
Though it has been acknowledged in both the Convention of 1992 and the Kyoto 
Protocol that developed countries have a greater responsibility to act, it is clear that in 
order to affect the magnitude of change in human activity that will be required, all 
must participate in the effort. With the future growth in developing nations, it is 
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estimated that their GHG emissions will surpass those of the developed world 
between 2010 and 2020 (Olhoff et al. 2004:10).  Therefore, it is vital that developing 
countries both continue to implement policies and measures that have positive effects 
on climate, and also increase their participation within the climate change regime.  
Given that both the United States and developing nations feel that the other should act 
before they will increase their participation, an effective tool of addressing this equity 
issue lies with the CDM.  However, if this mechanism is to prove effective in helping 
encourage long-term developing country involvement, it is essential that it stay true to 
its design of providing substantial sustainable development benefits to developing 
host country nations. 
 
Sustainable Development 
 
Sustainable development is a key concept in the climate change debate because it is 
argued that it is unsustainable practices such as the high level of reliance on fossil 
fuels for energy that has created the issue of excessive greenhouse gases in the 
atmosphere. It is important to understand that sustainable development is open to a 
wide interpretation. However, there are three main dimensions of sustainable 
development, namely environmental, economic and social. A working definition for 
our purposes could be that sustainable development is “providing for basic human 
needs in a way that can continue over time, result in less damage to the environment, 
and provide more social benefits and long-term economic development” (Winkler et. 
al 2002:63). 
 
Many writers in the social science literature have indicated that there is a linkage 
between climate change and socio-economic development paths. In the Third 
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC), it has 
been suggested that sustainable development may be the most effective way to frame 
the mitigation question (Banuri et al. 2001).  Though this idea has been less 
successful in the actual implementation of policy, this may be due to the difficulty in 
finding a consensus as to how to properly define and measure sustainable 
development. There are also some parties to the climate negotiations that have seen 
linking climate change and sustainable development as a threat to the progress of the 
climate change regime (Swart et al. 2003).  The concern being that focus would be 
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taken away from the climate objectives and the regime would be weakened.  
However, we would argue that it is logical to focus on sustainable development in 
conjunction with climate change mitigation because socio-economic development 
paths will determine the levels of greenhouse gases generated by human activity.  
Therefore, the CDM is a unique example of the linkage between climate change 
mitigation and sustainable development goals. 
 
Due to the myriad of social, economic and environmental issues that developing 
countries are faced with, these countries are generally more concerned with providing 
economic opportunities and basic necessities for their citizens, rather then tackling 
global environmental issues.  This is not surprising if we take a look at a simple micro 
example involving a family struggling to put food on the table.  Such a family is 
highly unlikely to support the installation of a new wind farm to replace a current coal 
burning plant if this will result in higher electricity bills.   The provision of food and 
shelter are more immediate and basic needs, and therefore would take priority over 
global environmental concerns.  It is irrational to expect individuals to sacrifice their 
basic needs in order to combat global environmental problems, and developing 
country governments recognise this. Therefore, if we want to encourage greater 
developing country participation then we should work to greater integrate sustainable 
development into climate change policies, a position that numerous environmental 
organisations support (Olhoff et al. 2004:10). 
 
It is for this reason that we feel focusing on sustainable development is important, as 
it provides the needed incentive for developing countries to become more heavily 
involved in the climate change regime.  Article 12 of Kyoto requires that a CDM 
project be designed to mitigate GHG emissions, and also ‘contribute to the sustainable 
development in the project host country’ (UNFCCC 1997). This phrasing in the 
Kyoto Protocol was required to gain the approval of the developing countries, as there 
was concern from these parties that the CDM projects would benefit only the 
industrialized countries by functioning as a cheap tool for meeting their required 
reductions.  By requiring that projects be approved by the host country and be deemed 
to benefit the sustainable development of that country, the CDM was able to gain 
broader support from developing countries, and thus it address the concerns of both 
developed and developing nations. Therefore, as the CDM has the potential to unite 
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the goals of sustainable development and climate change mitigation, and is the only 
flexible mechanism within Kyoto, which focuses on sustainable development, we see 
it as the most effective instrument by which to encourage developing country 
participation in Kyoto.  Due to the fact that sustainable development is such an 
important consideration for developing nation states, a CDM with a strong sustainable 
development component is more likely to encourage greater developing country 
participation than a project without a strong sustainable development focus. 
 
Research Question 
 
In this investigation, we will examine both the CDM framework and CDM projects 
that are underway to determine what standards of sustainable development these 
projects are currently required to meet.  Having done so, we will propose 
modifications that relate to the CDM process, specifically with respect to the 
sustainable development aspect of this mechanism.  To guide us along this route our 
overriding research question is as follows: 
 
Looking beyond the initial Kyoto commitment period, how can the 
sustainable development aspect of the Clean Development Mechanism 
be better emphasized and promoted? 
 
This problem formulation is based on the assertions that greater developing country 
participation needs to be encouraged in the climate change regime (thus putting more 
pressure on developed nations such as the United Stats and Australia to act), and that 
this can be done by emphasizing local sustainable development.  Arguments 
supporting both of these contentions were provided above, and additional material 
strengthening these views will be presented in the following chapters.  
 
We had three sub questions which aided us in both determining the course of our 
investigation, and in answering our underlying research question, which were as 
follows: 
1. What are the strengths and weaknesses of the current CDM in terms of both 
generating broader participation, and promoting local sustainable development 
in host countries? 
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2. To what extent are current projects promoting the sustainable development 
component of the CDM, and whose standards are these decisions based on? 
3. What criteria should a tool intended to measure the sustainable development 
component of proposed CDM projects incorporate, and how would this tool be 
implemented in practice? 
 
By keeping our primary research question in the back of our minds throughout, and 
by following the thread laid down by our sub questions, we set out with the ambitious 
goal of determining whether we could provide a suggestion as to how the sustainable 
development component of the CDM could be better emphasised, so that greater 
participation within the climate change regime may be attained.   
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Chapter 2 – Theory 
 
This chapter consists of a description of the theoretical perspectives that have 
influenced the project. The two main beliefs underpinning our project are, firstly that 
economic instruments represent an effective means for solving environmental 
problems, and secondly, that sustainable development has a vital role to play in these 
instruments, particularly with respect to developing countries.  Therefore, this chapter 
will describe some of the relevant economic and sustainable development theory, 
which supports our beliefs; while the next chapter will outline how this theory ties 
into our project methodology and is applicable to the CDM. 
 
Command and Control vs. Market instruments  
 
In dealing with environmental concerns there are essentially two main types of 
approaches which can be undertaken.  The first is the command and control approach, 
also known as direct regulation, while the second is the market based incentives 
approach.  The command and control approach involves the establishment of 
environmental standards by a government or central authority through legislation, 
generally in the form of specific limits, reductions, or particular technology that must 
be implemented or undertaken (Turner et al. 1993:9).  A monitoring and enforcement 
system is then established which imposes monetary fines and/or penalties to those 
parties which are not in compliance with these rules. Examples of this approach found 
in Denmark are the stipulations as to how households may dispose of their waste 
(which is monitored by local authorities), as well as government-imposed standards 
for heat and power plants. 
 
Market-based incentives on the other hand rely on economic instruments to alter the 
behaviour of the polluter, which they generally do by attaching a cost to pollution.  
They do so by directly or indirectly altering the price or cost of a product, providing 
support to a particular market or product, or even creating a new market altogether 
(Turner et al. 1993:157).  Examples of such techniques include: emission charges (for 
air, water, soil, even noise pollution), user charges and product charges (particularly 
for environmentally harmful products or undertakings), additional taxes or tax 
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differentiation, subsidies, deposit systems (such as those in place for bottles), and the 
creations of markets for tradable emissions and certified emission reductions, such as 
has been created under the Kyoto Protocol. 
 
The majority of economists are in favour of the market based approach partly because 
it seeks to better internalize the pollution costs associated with a product or process, 
and largely because transaction costs are traditionally lower for market-based 
instruments then they are for command and control instruments.  There are a couple 
of reasons for this; the first being due to the fact that the regulated entity has more 
information about the process, technologies, and costs involved, they also know how 
best to reduce emissions in the most cost-effective manner. Thus, there is an 
efficiency argument in favour of the market-based approach as the polluter is in a 
much better position to determine how best to deal with pollution abatement. Closely 
related to this, the market-based approach allows individual firms to take advantage of 
the fact that firms have varying cost and price structures.  Therefore, firms with lower 
pollution abatement costs can receive payment from firms with higher abetment costs, 
which when compared to the command and control approach, results in similar 
overall reductions being made at a lower cost to industry, and thus society as a whole.  
The second reason also relates to the fact that the regulated entity (the polluting firm, 
industry, sector, etc) always has more information with respect to its own costs and 
profits then does the regulator. This means that under a direct regulation approach, the 
enforcement body will have to endure costs with respect to procuring this 
information, costs that the regulated entity would either not have to do incur, or would 
be much smaller, under a market based approach.  This informational asymmetry 
between the regulator and the regulated therefore results in higher transaction costs 
under a command and control system.   
 
When comparing the two approaches, we see that the abatement costs tend to be 
lower in an economic incentive-based system because this approach allows for the 
market and the various firms themselves to decide how they will reach the lower 
emission objectives. In addition, due to higher costs associated with monitoring, 
enforcement and compliance, the transaction costs are also higher under a command 
and control system.  However, it should be noted that market-based incentives also 
have some drawbacks, particularly with respect to the levels at which targets, taxes, 
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and other such rates should be set at.  Economic instruments are also not very suitable 
for dealing with extremely dangerous pollutants, because the intention there is to 
restrict the use of such processes or pollutants altogether, not simply put a price on 
their emission.  
 
Market-Based Instruments for Climate Change Mitigation 
 
The benefit of employing market-based instruments in relation to climate change 
mitigation is that it is an opportunity to allow the unaccounted social costs of 
environmental degradation to be internalized (Pearce an Barbier 2001:173). In effect, 
the tradable and marketable permits for GHG emissions (Certified Emission 
Reductions) under the CDM put a price on pollution and reward the avoidance of 
such pollution.  Meanwhile, because GHGs are not an extremely dangerously 
pollutants, using a market based mechanism to curb their emissions is appropriate in 
this respect.  
 
Within Kyoto, market-based instruments represent a way to comply with reduction 
targets and therefore increased competition, which can help drive this cost of 
compliance down.  In the case of GHG emissions reductions, there are many different 
industrial sectors involved, and with the emissions reduction targets of the Kyoto 
Protocol in effect, the industries in some countries will be under pressure to make 
large reductions, particularly the energy sector. If the cost of abatement remains too 
high, or if industry is simply punished with heavy tax, the willingness of industry to 
comply will be reduced. Thus, companies may simply violate the reduction goals, or 
as in the case of the US, lobby their governments into non-participation in such 
commitments (Pearce and Barbier 2001:200-201).  Therefore, there need to be 
incentives for the industry to comply, and the cost-effective nature of a market 
instrument represents such an incentive, which could lead to increased participation in 
the mitigation process.  The cost-effective nature of the CDM instrument represents 
an incentive for developed nations to take part in such projects, however for 
developing nations the incentive comes in the form of sustainable development which 
we will now turn to.  
 
  
12  
 
 
Defining Sustainable Development 
 
“Humankind has the ability to achieve sustainable development - to meet the needs of 
the present without compromising the ability of future generations to meet their own 
needs.” This bold statement made in the 1987 report of the World Commission on 
Environment and Development (known as the ‘Brundtland’ Report) is the definition 
that brought the term into broad usage. This definition offers moral aspirations and 
has inspired much theoretical work towards better defining sustainable development. 
However, the ‘Brundtland’ Report did not offer much in the way of how to make 
sustainable development operational. The report did emphasize that environmental 
degradation resulting from the current economic policies is a significant concern from 
a sustainability viewpoint (Markandya and Halsnaes 2002:16). It is an emphasis on 
the sustainability of the ecological systems that we favour and this will be discussed 
later in this chapter. 
 
It is clear that the concept is broadly appealing and was officially endorsed by a 
majority of countries when they signed Agenda 21 at the Rio Summit of 1992 
(Neumayer 1999:1). Further, Environmental sustainability is one of the United 
Nations’ Millennium Development goals, which the 191 United Nations member 
states have pledged to meet by the year 2015 (United Nations 2005). Target 9 of the 
Environmental Sustainability goal states a sub-goal to “Integrate the principles of 
sustainable development into country policies and programmes and reverse loss of 
environmental resources”(ibid). The list of organization that embrace this goal is long 
and includes International organizations such as the World Bank, environmental 
NGOs such as Greenpeace, as well as many others with a diversity of primary interest 
from environmental to business. Despite the typical differences of opinion between 
the business community and the environmentalist community, there is a common 
interest in sustainability. It may be as simple as the fact that the idea of finding a way 
to make our communities and endeavors last is self-evident. Although the concept is 
agreed upon as being important, the interpretation of how to build sustainable 
societies is diverse. 
 
13  
It is evident that a singular definition of sustainable development does not exist, and 
that people with different cultural backgrounds and priorities will naturally interpret 
this broad concept in a variety of ways (Swart et. al 2003:S21). The Marrakech 
Accords state that it is the host country’s prerogative to determine whether, and to 
what extent, a project activity contributes to sustainable development. In this way, the 
agreement respects the sovereignty of each nation and acknowledges their differences 
in perspective. However, if projections regarding the severity of climate change 
consequences are accurate, a more widely agreed upon set of standards with respect to 
sustainability will be necessary to address these global concerns.  
 
Our working definition of sustainable development is: Development which provides 
for “basic human needs in a way that can continue over time, result in less damage to 
the environment, and provide more social benefits and long-term economic 
development” (Winkler et al. 2002:63). This is essentially an adaptation of the well-
known definition set forth by the World Commission on Environment and 
Development in 1987. We have chosen this definition because it better emphasizes 
the environmental, social and economic factors that are widely agreed upon as the 
areas that need to be considered when considering the sustainability of human 
activity. Also, because the terms within the definition are more specific, they then are 
more easily translated into action. 
 
The broadness of the concept of sustainable development can be perceived as both a 
weakness and a strength. The strength lies in the ability to bring people together in the 
effort to improve human welfare and the success and health of our societies. The 
weakness lies in the difficulty in making the concept operational due to differences of 
interpretation among parties involved in attempting to implement sustainable 
development. The first attempts to make the concept more operational came from 
economists. We will now discuss the weak and strong sustainability theories and how 
they relate to our view of the sustainable development aspect of the CDM. 
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Weak vs. Strong Sustainability:  Economists’ Perspectives  
 
Among economists, there are essentially two camps regarding the question of how 
sustainable development can be attained. Here we will give an extremely brief 
description of the two paradigms and follow this with an explanation of which of 
these two views we support more strongly. 
 
Weak Sustainability can be seen as a continuation of neoclassical welfare economics 
(Neumayer 1999:1).  It is based on the belief that all capital is equal, what is 
important is that the total aggregate of human-made and natural capital are retained to 
ensure the welfare of future generations. Essentially, in this paradigm, it does not 
matter if we use up all of the fossil fuel resources or dump CO2 in the atmosphere, as 
long as there are other forms of capital available to future generations such as 
machines, computers, and infrastructure. 
 
On the other hand, the Strong Sustainability paradigm does not support this level of 
substitutability and this is the essential difference between the two. The stock of 
natural capital should be sustained (at what level is uncertain) as well as the 
aggregated capital. There are services and life-sustaining requirements that can only 
come from natural capital and therefore no matter how much other capital is built up 
and provided, without this safe minimum 
presence of natural capital, there will not 
be human welfare, or humans at all for 
that matter. The essence of strong 
sustainability is this concept of non-
substitutability of natural capital. 
 
From our perspective, we view the environmental issue of global climate change as 
one that demonstrates the non-substitutability of natural capital. Human life support 
systems are dependent on the stability of climate, which is reliant on the atmosphere’s 
carrying capacity of GHG emissions. The carrying capacity of any environmental 
sink has a limit and this particular one is largely uncertain. As outlined by Turner and 
Box 2.1 Aggregate stock of capital includes: 
• Man-made capital 
- Machines and infrastructure such as 
buildings and roads 
• Human capital 
- Knowledge and Skills 
• Natural capital  
- Renewable and non-renewable 
resources, biodiversity, habitat, clean air, 
soil and water 
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Pearce (in Neumayer 1999:27), the reasons for justifying the assumption of non-
substitutability include the following factors:3 
• Uncertainty and ignorance about the detrimental consequences of depleting 
natural capital 
• Natural capital loss is often irreversible 
• Some forms of natural capital provide basic life-support functions 
• Individuals are highly adverse to losses in natural capital. Increased 
consumption cannot compensate for any/all environmental degradation. 
 
In relation to the risk of climate change, there are many effects on natural capital that 
have a growing consensus for concern. When ecosystems are put under stress in the 
way that global warming is believed to be affecting it, the capacity of natural capital 
can limit the ability to provide natural resources, which are the basis of food 
production, as well as goods and services.  In addition theses resource provide 
“services” in ecosystems by sustaining life through the: assimilation of wastes, 
purification of water, regulation of water run-off, controlling floods, reducing soil 
degradation and beach erosion, and the processing and storage of carbon and other 
nutrients (Neumayer 1999:39). The goal of sustainable development is to find a 
balance of maintaining the health and viability of each of the types of capital. As 
figure 2.2 illustrates, human welfare relies upon all three types of capital. To further 
the argument of the non-substitutability of natural capital, we have modified this 
figure to illustrate that both physical and human capital are directly or indirectly 
reliant upon natural capital. 
 
 
 
 
 
 
 
 
 
                                                 
3
 It is worth noting that we are not stating that Turner and Pearce are against the substitutability of 
capital, just that the reasons listed are provided in their book. 
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(Source: adapted from Pearce and Barbier 2000:20) 
Figure 2.2 - The Total Capital Stock and Human Welfare 
       
 
 
 
 
    
 
 
 
 
 
 
 
 
It is our assertion that the preservation of natural capital must be given some level of 
priority because of the reliance that all other forms of capital have upon the functions 
of ecological systems, an idea that is reflected above in figure 2.1. However, in 
regards to the working definition of sustainable development that we have employed, 
we recognize that all natural capital cannot be preserved and that a balance must be 
struck between these areas of physical, natural and human capital. 
 
The respective weak and strong sustainability beliefs are summarised in box 2.3: 
 
 
 
 
 
 
 
 
Thus, we see that the major difference between the two revolves around the increased 
focus on natural capital under the strong sustainability approach.  The desire to 
preserve this natural capital is also reflected in a belief known as Ecological 
Economic Process 
Human 
Welfare 
Production of 
Goods and Services 
Built Heritage 
Aesthetics, life 
support 
Human 
Knowledge 
Box 2.3 - Weak versus Strong Sustainability 
 Strong sustainability proponents: 
 Against treating natural capital as 
another form of capital – see it as 
different from man -made capital 
 A constant stock of natural capital is 
what need to be transferred to the future 
generations 
 Assume that the life support elements of 
natural capital can’t be offset in any way 
 No perfect substitutes for critical natural 
capital  
 
Weak sustainability proponents: 
 Treat natural capital as another form of 
capital, no different from man-made 
capital  
 A constant stock of capital should be 
transferred to the future generations to 
secure sustainability 
 Assume that environmental assets can be 
offset by man-made capital 
 Allow for the perfect substitutability 
between natural and man-made capital  
 
Source: Kjærgård 2004 
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Sustainability, an underlying principle that has established a set of rules known as the 
maintenance of natural capital rules. These call for: 
 The use of non-renewable natural capital in such a way that substitution or 
switching to renewable natural capital is encouraged 
 Keeping the generation of waste within the waste assimilative capacity of the 
environment 
 Use of renewable natural capital at a rate not exceeding the generation of 
renewable natural capital (Kjærgård 2004) 
 
Due to the aforementioned assertion that the issue of climate change is one which 
carries uncertain risks, and possibly irreversible effects, we have adopted a view of 
sustainable development in line with the Ecological Sustainability approach, and 
therefore will bear the above rules in mind throughout the course of our project.   
 
Ecological Sustainability and Economic Instruments 
 
On the face of it, it may appear that adopting a strong sustainability viewpoint, 
combined with a market based economic instrument, would be problematic because 
economic instruments generally promote substitutability of capital, a trait consistent 
with the weak sustainability paradigm.   However, the focus of our project is to 
improve on the sustainability component of the CDM, and in so doing attempt to 
transform it from an economic instrument that results in weak sustainability 
development contributions, to a tool that promotes a stronger sustainability 
development component.  Therefore despite the fact that when these two stances are 
judged independently of one another they are often in conflict, in the context of our 
project we feel that they can be reconciled. This preference for ecological 
sustainability is reflected in our choice of a CDM assessment tool, as will be 
elaborated upon in chapters 3 and 7. 
 
Sustainability Development at which level? 
 
In terms of the CDM, contribution to the sustainable development of the local 
community will be our primary focus, though other levels such as the regional, 
national, and global can also be affected. We are focused more so on the local level 
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because we are interested in making a difference in daily lives of people. While GHG 
emissions and their climate impact have been identified as a global issue, we feel that 
sustainability at the local level is often overlooked in the interest of these global 
problems. When dealing at the project level of the CDM, it is the daily life and 
welfare of the communities that are directly impacted by the project activity that we 
feel needs greater emphasis. 
 
The main challenge with respect to sustainable development for both our project and 
numerous nation states is how to turn the concept into practice. This is of particular 
relevance with the signing of Agenda 21 (UNCED 1992), where the majority of 
nation-states commited themselves to principles of sustainable development.  We 
have chosen an economic-based instrument in the CDM to help operationalise 
sustainable devlopment as we have defined it in this chapter. In the next chapter we 
will link these theoretical foundations to our methodology, and address the questions 
regarding why we selected these approaches, and how they are applicable to our 
project.  
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Chapter 3 - Methodology 
 
In this chapter we will describe the methodological approach that we have taken in 
our investigation. What follows is an explanation of the process that we went through 
to gain knowledge about our problem field and develop our research question. The 
approach to our analysis consists of applying an indicator matrix developed by 
SouthSouthNorth and Gold Standard. We will outline our method of gathering data, 
including a discussion of the contacts who were interviewed, and that provided us 
with both personal counsel and print-based resources to aid us in our project work. 
Finally, there is a guide regarding the structure of the rest of the project report to 
guide the reader. 
 
Development of Problem Area 
 
We began with a concern for the fate of the Kyoto Protocol and the climate change 
regime due to the US refusal to ratify. Since the US is currently the world’s largest 
GHG emitter, we believe that it is important for the success of this treaty to have US 
participation. We were thus interested in finding a way to contribute to the 
discussions and success of the Kyoto Protocol and the climate change regime. Our 
study began by seeking out organizations who work in the field of climate change 
research and who have interest in the use of economic instruments related to this 
issue. This process began by sending out emails introducing ourselves to 7 different 
organizations, including two NGOs in Canada, the UNFCCC, and five NGOs in the 
United States. We inquired as to if there were areas of research that these 
organizations wanted to see accomplished and received two responses to these 
inquiries. The first was from Kevin Baumert, a senior associate in the research areas 
of climate and energy for the World Resources Institute in Washington DC, USA. The 
second response was from Fred Beck, a senior policy associate of Environmental and 
Energy Study Institute. Due to the fact that Gina was in Washington DC at this time, 
she was able to conduct interviews with both these individuals, the content of which 
will be discussed in greater detail later in this chapter.  
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Development of Our Theoretical Approach 
 
As we considered ways to encourage further US involvement we started by reviewing 
the reasons the US had given for not ratifying the treaty. These included concerns 
about the high costs of abatement (and the resulting impact that this would have on 
the US economy), and the fact that many countries are not required to take on specific 
targets for reduction, specifically the large non-Annex I countries, such as China, 
India and Brazil. While these concerns likely incorporate political aspects to some 
extent as well, the focus here will be on what ways these reasons for non-ratification 
could be proven false or rectified. The US has long been among the parties that favour 
a market-based approach for the solutions to environmental problems, and it is 
interesting to note that many of the economic instruments within Kyoto (such as 
emissions trading, JI, and the CDM) can be attributed to US involvement in its 
negotiations.4 In December 1997, after the US had signed the Kyoto Protocol and 
agreed to a 7% reduction of emissions from 1990 levels, industry representatives 
rallied and complained that the lack of binding commitments from developing 
countries gave these nations unfair advantage. Following this, knowing full well that 
the senate would not ratify the agreement, the Clinton administration announced that 
it would not submit the treaty to the Senate for ratification until there was both 
“meaningful participation” from developing nations, and a clear agreement that 
flexible measures could be used to demonstrate compliance (Bryner 2001:145). To 
this date, the US position has remained focused on the need to reduce the costs of 
compliance in industrialized countries and the participation of developing nations.  
 
With the main themes regarding US refusal to ratify being based on economics and 
the level of participation of developing countries, we looked for a way in which both 
of these issues could be addressed. The Clean Development Mechanism became a 
clear choice for investigation because it represents an economic instrument geared 
towards greater participation of developing countries, as well as a tool which can help 
                                                 
4
 It is interesting to note that leading up to the Kyoto negotiations the US senate passed a “Sense of the 
Senate” resolution earlier in the summer of 1997 which stated that the United States would not be party 
to any agreement negotiated at Kyoto that would place restrictions on Annex 1 countries emissions, 
unless developing countries were included within the same commitment period. (Holdren 2003:7).  For 
this reason the US negotiators were forced to push hard for the inclusion of developing nations 
knowing full well that if the final agreement did not have such stipulations the senate would not ratify 
the agreement. 
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developed countries reduce the costs of meeting their required emissions reduction 
targets.  In addition, it represents one of the few ways that developing country 
participation in GHG mitigation is recognized officially by the climate change 
regime. According to Baumert (Interview Jan 12 2005), many developing countries 
have already been taking action that directly or indirectly contributes to the reduction 
of GHG emissions through energy policy and other national policies. Typically, these 
actions have been motivated by factors such as concerns for resource security, goals 
to alleviate poverty and improve services for citizens, or the reduction of urban air 
pollution, etc. However, since these nations do not have fixed emissions reduction 
targets, these actions are not given any kind of credit or recognition in the formal 
international regime arena (Baumert 2005a).  To continue to encourage such policies, 
the logical next step is thus to find a way to have these policies and measures be 
credited or recognised in some way. We considered the adoption of a new flexible 
mechanism that has been proposed by Winkler et al. (2002) known as Sustainable 
Development Policies and Measures.  While a flexible mechanism based on the ideals 
put forward by Winkler et al. is intriguing and carries with it much potential, for our 
purposes, there were significant drawbacks associated with it.  This is because many 
aspects would need to be developed, including procedures for the accounting of GHG 
reductions, and the establishment of baselines for use in these calculations. This large 
of an undertaking is beyond the scope of this short project; however we did glean a 
great deal of inspiration from it, and we have also drawn upon the theoretical roots of 
this proposal in our work. 
 
Focus on Sustainable Development 
 
Sustainable development was a concept we had been interested in from the very 
beginning of our project, but it was after reading about the Sustainable Development 
Policies and Measures idea that it really became a major focal point of our project. 
We realised that for a country to concentrate on policy goals that are abstract, global, 
and containing high levels of uncertainty, as is the case for the issue of the global 
climate change, a society must first have the basic survival needs of its citizens met. 
Wealthier countries have the resources to focus on such issues and since it is the 
development histories of these wealthy countries that are largely responsible for the 
situation we currently find ourselves in, it follows that they should be focused on 
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these environmental issues. However, in developing countries the main focus is on 
improving access to basic needs, and as such, the goal of policy makers is to 
incorporate climate change mitigation into development policy in a way that does not 
reduce the effectiveness in achieving these primary objectives. (Swart et al. 
2003:S32). It is therefore logical that countries in which there are high levels of 
poverty would not consider climate change policy to be a priority, and instead would 
be focused on economic development.  The reality of the climate change situation is 
that it requires actions by both developed and developing countries, and since 
developing nations are focused on development, incorporating sustainable 
development into the climate change regime is a sensible endeavour.  When we refer 
to sustainable development we feel it is important to strive for a form referred to as 
ecological sustainability because it attempts to preserve natural capital, a goal we feel 
is important given the potential irreversibility of climate change.  
 
Focus on the CDM 
 
Having found our economic instrument, which incorporates sustainable development 
in the CDM, we then set about trying to improve upon the current CDM to ensure that 
sustainable development played a prominent role within. This was done by 
investigating frameworks, which analyze the sustainable development benefits and 
drawbacks of proposed CDM projects. The goal was to find one which is inexpensive, 
flexible and transferable between nations. We believe that one of the drawbacks of the 
CDM process is that it relies heavily on institutional capacity, something that varies 
greatly amongst the countries targeted as hosts for these projects. Therefore, we 
searched the literature to discover the different methods that have been proposed and 
tested by academics and policy makers to better “operationalize” sustainable 
development. As a qualitative litmus test of the current functioning of the CDM 
project cycle, we have chosen to analyze two projects that are already registered. We 
recognize that our study is small and limited in terms of complexity, but our study is 
geared towards finding something that would not require a great deal of funding, 
while at the same time allowing host countries and/or project sponsors to discern 
whether sustainable development benefits were sufficient and worth any potential 
trade-offs that might exist. 
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Amongst the so-called developing countries there are approximately 120 nations with 
a wide variety of circumstances and perspectives.  The two registered CDM projects, 
which were selected for our case study, were chosen primarily for reasons related to 
the specifics of the projects. However, the countries in which these projects occur, 
Brazil and India, represent a group of ‘developing countries’ that are seen as 
particularly crucial to the climate change regime, and thus this did play a partial role 
in our selection. Of course each country is quite unique, but these two countries 
(along with others such as China) form a group of countries whose population and 
energy demands are rising quickly. In addition to their growing production potential, 
they are also carbon intensive economies, meaning that the fuel sources for energy 
production are increasingly reliant on fossil fuels.  
 
It is in these countries that the CDM has its greatest potential to create win-win 
situations with regards to meeting the objectives of all parties involved. As was 
mentioned earlier, for these countries climate change is not the focus, rather it is 
related to issues of how to steer the development direction of their country to alleviate 
poverty and improve the strength of their countries’ economies. However these two 
areas, development and climate change, are inextricably linked as is evident from the 
fact that it is the industrialized nations’ development paths, including factors such as, 
choice of energy supply fuels, design of infrastructure and transportation systems, 
which have been the main sources of the current levels of GHG emissions in the 
atmosphere.  
 
Therefore, it is both respectful to the sovereignty of these nations and mutually 
beneficial to climate change mitigation to have as a starting point, where the country 
is in terms of its goals for development. It is our contention that by directing the focus 
towards the mode of development of these nations, it both allows the country to direct 
their own destiny, and allows for a greater movement towards sustainability. 
However, only focusing on meeting the development goals of a country may not be 
enough to create the level of transformation required to effectively reduce projected 
GHG emission reductions needed to affect the current course of climate change 
(Winkler et al. 2002: 83). It is necessary to push the goal one step further, to go 
beyond simply meeting the current requirements and exceed them in order to reach 
towards a sustainable development path.  
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Why Registered CDM Projects? 
 
We have chosen to apply our analysis to two of the five registered CDM projects. The 
two projects that we have analyzed are the NovaGerar Landfill Gas to Energy project 
in Brazil and the GFL HFC-23 project in India.  We have made this choice for several 
reasons. Firstly, these two projects represent an overwhelming percentage of the 
current registered CERs (over 71%) as well as a large percentage of the total CERs 
for those projects that are in the pipeline to be registered in the future (over 23%).  
Our intention is to evaluate the tool and the current CDM procedure. Therefore, it is 
logical for us to investigate projects that have already been approved in order to 
determine the level of sustainable development benefits that the current system is 
allowing to be approved and credited. We recognize that both Brazil and India have a 
great deal of CDM activity and are currently quite active in pursuing the CDM as an 
avenue of technology transfer, investment flow and development. As of April 6th, 
2005, Brazil and India had 28 and 14 projects respectively that were in the process of 
seeking validation (Fenhann 2005:12). 
 
We have observed that under current market conditions there is a tendency for the 
projects that reduce huge amounts of GHGs, but afford minor local sustainable 
development benefits, to be favoured. Both of the projects we have analyzed deal with 
GHG emissions other than CO2, in the case of the Brazilian project it is methane 
(CH4), and in the Indian project it is HFC-23, both of which received a much higher 
number of reduction credits than CO2 reduction alone would have. This makes this 
type of project attractive to investors looking for a maximum number of CERs. 
However, at some point these types of projects will be exhausted.  
 
Current CDM and Sustainable Development 
 
The Conference of the Parties and the Executive Board seem to have essentially 
absorbed the sustainable development objective of the CDM into one simple 
declaration: "...it is the host Party's prerogative to confirm whether a clean 
development mechanism project activity assists it in achieving sustainable 
development" (Dec. 17/COP.7). None of the Monitoring, Verification, and 
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Certification text even mentions observing or assessing the sustainable development 
benefits of projects, and focus entirely on the emissions impacts. As a result, there is 
not even a minimal standard for sustainable development and nothing to prevent a 
‘race to the bottom’ among CDM host countries competing for investors (Olhoff et al. 
2004:11).5   Therefore a goal of our project was to adopt or establish a set of 
criteria/indicators, which could be used by the Designated National Authority of any 
host country to test readily available quantitative and qualitative data.   
 
Framework of Analysis- Gold Standard SSN Matrix Tool 
 
The NGO SouthSouthNorth has developed a checklist for the evaluation of the 
suitability of proposed CDM projects. This checklist of indicators has been further 
developed in cooperation between WWF, SSN and Helio International, and the 
version we are using can be found in the newly launched Gold Standard. We will be 
focusing on the sustainable development indicators aspect of this checklist in order to 
assess CDM projects contribution to sustainable development.6 The three main 
components that are included in the matrix are environmental sustainability, social 
sustainability and development, and economic and technological development. This 
covers the main areas that are broadly agreed upon that should be considered within 
the context of sustainable development. 
 
UNEP at Risoe national laboratory have evaluated several tools for assessing the 
sustainable development impacts of CDM projects. They make the following 
assessment of the strengths and weaknesses of the SSN Matrix tool. The strengths are 
stated to be that it is a comprehensive and complete set of indicators, which is 
accessible. This meets our personal standard of searching for something that could be 
accessible and not create a heavy burden financially or to human resources needs for a 
designated national authority. 
 
The weaknesses were assessed to be the fact that the indicators lean towards more 
qualitative indicators and therefore there is the issue of subjectivity in the analysis. 
Also the lack of measurability of some of the indicators makes the matrix less 
                                                 
5
 A further discussion of this potential ‘race to the bottom’ will be presented in chapter 4. 
6
 Please see chapter 7 for a full explanation of the SSN matrix tool 
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operational. Their overall analysis is that the SSN matrix tool is a systematic approach 
to sustainable development assessment of CDM projects. In order to inform the 
sustainable development impacts, they also suggest combining the matrix information 
with the cost per ton of GHG abated (Olhoff et al. 2004:57-61).  In the end we chose 
the Gold Standard version of the SSN Matrix Tool because it meets our requirements 
for being accessible, holistic, fairly simple to apply, and most importantly its view of 
sustainable development is line with our strong sustainability approach.  
 
Potential Drawbacks of the CDM  
 
In an interview dated January 12, 2005, Kevin Baumert informed us that many policy 
analysts are putting forth the critique that the scale of the CDM is too small to illicit 
transformational change. Taking a long-term view, we agree with this in terms of the 
need for large-scale transformation of world energy systems to a decarbonised future 
in order to truly change the trajectory of GHG emissions. However, in light of the 
lack of institutional capacity in many of the developing countries that these policies 
would be geared towards, we believe that the CDM is a good first step and could be 
used to improve institutional capacity and raise public awareness to support a more 
sustainable development path. If a country has, for a variety of reasons, difficulty in 
planning and implementing policy in general there is no reason to believe this will 
improve for the purpose of climate change.  
 
There are, however, many countries such as, India and Brazil, that do have the 
institutional capacity to affect a larger scale change in policy and they should be 
recognized formally for their current efforts and encouraged to expand upon them 
(Baumert 2005a). We would argue that in the next Kyoto commitment period that the 
project-based CDM may be an avenue for building this capacity and then expanding 
the CDM or opening another flexible mechanism to focus on policy or sectoral-based 
action such as the ones suggested by Samaniego and Figueres (Baumert [ed.] 2002). 
 
In spite of the shortcomings of the current CDM, we recognize that this is a flexible 
mechanism that is now in practice and will remain so at least through the end of the 
first emissions reduction commitment period (2008-2012). We therefore feel that 
given the restraints of time and expertise that examining ways to better balance the 
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interests that are served by what is supposed to be a win-win situation between 
developed and developing countries involved in a CDM project. Thus, we have 
chosen to limit our project to remain with in the boundaries of the current CDM.  
 
Assumptions and Limitations  
 
The Kyoto Protocol entering into force on February 16, 2005 made working on this 
project exciting and gave a sense of excitement to the work as each day brought new 
developments and new projects being registered with the CDM executive board. On 
the other hand, this also contributed to the weakness of our study in that many 
resources that we would like to have accessed were not available either because they 
are not yet published or the information does not yet exist. Also, the process of 
discovery led us to many interesting paths and settling on one methodology was a 
difficult choice and was made late in the project work. With regards to the sustainable 
development assessment tool that we chose to use one area of limitation is that the 
main resources that we had to rely on to gather the information were those documents 
officially prepared for the CDM executive board. We have outlined this as a possible 
weakness because this information is not provided by a neutral third party, but instead 
a project participant with a lot at stake.  Therefore they have an incentive to put forth 
the information in a way that reflects highly upon the project and it may overstate the 
sustainable development affects of the project. 
 
We have also made the assumption that the Kyoto Protocol is a worthwhile 
endeavour, and that the wording regarding sustainable development within the 
definition of the CDM was intended to be more than a political gesture. Our intended 
contribution to the goals of the Kyoto Protocol is a refinement of the operational 
nature of the sustainable development component of the CDM in order to improve the 
environmental and social integrity of the mechanism and the market that goes with it.  
 
Data Sources 
 
In order to conduct this study we primarily relied upon a review of current literature. 
This included official documents of the UNFCCC, national government documents, 
academic reports, publications from NGOs and policy think tanks. We also conducted 
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interviews that were structured but flexible; the data collected from these interviews 
consisted mainly of instructive advice on the direction of our project work as well as a 
wealth of print, web and oral references. These interviews were not used in the sense 
of a social science interview but rather as a more current and dynamic source than 
relying only on print resources. We also contacted several sources through exchange 
of electronic mail.  
 
Interviews  
 
Kevin Baumert – January 12, 2005 and February 25, 2005 
 
Gina met with Kevin Baumert, who is a senior associate in the Climate and Energy 
Program of the World Resources Institute in Washington, D.C., for two meetings.  
The World Resources Institute is an environmental research and policy organization 
that focuses on achieving progress toward four key goals: protect Earth's living 
systems, increase access to information, create sustainable enterprise and opportunity, 
and reverse global warming.  Each meeting lasted for one and a half hours. The 
purpose of the meeting on the 12th of January 2005 was to discuss our interests in 
Climate Change research area. Mr. Baumert shared ideas for possible project areas 
with us and this was the main topic of discussion of this first interview with him. In 
the meeting on February 25, 2005, Mr. Baumert answered questions related to 
specific decisions we were trying to make about our project at that point. He also 
provided us with several documents and suggested contacts. 
 
For the bulk of our project work, we maintained contact with Kevin Baumert on a 
regular basis through email.  He functioned as an additional mentor and offered a 
great wealth of resources both published and forthcoming, including much of his own 
writing. 
 
Fred Beck- February 25, 2005 
 
Gina met with Fred Beck, a senior policy associate at the Environmental and Energy 
Study Institute, for a 45-minute interview. The Environmental and Energy Study 
Institute is focused on the domestic situation of the United States with regards to 
environmental and energy related issues. They operate as an information 
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clearinghouse for politicians and the public and have a substantial focus on climate 
change issues. The bulk of this interview was spent discussing the mission of the 
organization and the political situation related to Climate Change in the United States. 
Mr. Beck sends us a weekly newsletter that has updated information that has been 
useful to us in relation to having an understanding of the natural science aspects of 
climate change, as well as, current activities in the United States.  
 
Jørgen Fenhann - April 4, 2005 
 
On the recommendation of supervisor Ole Jess Olsen, Christian met with Jørgen 
Fenhann, a senior scientist at the UNEP Risoe Centre on Energy, Climate and 
Sustainable Development.  The stated aim of this centre is to support the United 
Nations Environment Programme (UNEP) “in its aim to incorporate environmental 
aspects into energy planning and policy worldwide, with a special emphasis to assist 
developing countries” (Risoe 2005). 
 
At the time of our meeting with Mr. Fenhann we were still considering the proposal 
of a new flexible instrument similar to the Sustainable Polices and Measures concept 
mentioned above.  We began by asking him questions as to how baselines for such a 
mechanism could be established, and for the first time we realised how truly complex 
an issue this is.  Mr. Fenhann advised us that such a project would be much too 
ambitious for two students conducting a year-long project, and given our focus on 
sustainable development, flexible instruments, and participation, he instead suggested 
a study which looked at the sustainable development component of current and 
potential CDM projects.  In addition to steering us in a more realistic direction, Mr. 
Fenhann also answered a number of CDM specific questions, and provided us with a 
large assortment of reading materials, which along with suggested Internet resources, 
proved invaluable in our study.  
 
Workshops Attended  
 
Climate Change Workshop at the Geological Survey of Denmark and Greenland 
(GEUS) in Copenhagen:  On the recommendation of supervisor Peder Agger, 
Christian attended this full day workshop facilitated by Richard Bradshaw on Jan 13, 
2005. The general aim of this workshop was to come up with a proposal for a 
program to monitor climate change, and as such there were nine different speakers 
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from across Europe sharing their experiences.  While there are no specific portions of 
our project that pertain directly to this workshop, it did broaden our knowledge level 
in this area, and was a source of inspiration as it gave practical examples of effects 
currently being witnessed due to climate change. 
 
We also attended a special lecture at Teksam given by Lars George Jensen of the 
Danish Energy Authority regarding Kyoto, after which we were able to ask him a few 
questions pertaining to our project in particular.   
 
Email Communications 
 
During our project, we contacted individuals who work with the SSN Sustainability 
assessment that we use in our analysis to ask questions about the matrix and to inquire 
if there was more current information about the state of the operations or any new 
developments of the CDM projects that we investigate in this project. 
 
Steve Thorne and Lester Malgas form SouthSouthNorth.  The SouthSouthNorth 
Organization is based in Cape town, South Africa, which is focused on designing and 
developing CDM projects and capacity building efforts. We contacted Mr. Thorne 
and Mr. Malgas April 13, 2005 to ask about ways to access some of the data needed 
to complete the assessment using the matrix that was developed by their organization. 
They gave us suggested contacts including the following two individuals. 
 
Ben Pearson from CDMWatch: We had a brief exchange with Mr. Pearson who is the 
contact for CDMWatch who provide update information on CDM related issues. 
Essentially Ben referred us back to the contacts at SouthSouthNorth. 
 
Michael Schlup of Gold Standard: We had dialogue with this representative for the 
Gold Standard labelling system regarding whether or not the NovaGerar and GFL 
projects would meet the eligibility requirements of the Gold Standard. 
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Attempted contacts 
 
We attempted to contact the following individuals through emails with the main 
purpose to gain data for the indicators to be used in the sustainability assessment 
matrix in our analysis.  
•    Brazil-Interministerial Commission on Global Climate Change: Mr. Jose 
Domingos Gonzalez Miguez  
•    Brazil - Centro Clima: Center for Integrated Studies on Climate Change and 
the Environment: Emilio La Rovre 
• India - Contact representative for The National Clean Development 
Mechanism Authority in India (R. K. Sethi) 
• S.A. Paulista: Adriana Vilela Montenegro Felipetto, Environmental 
Coordinator Engineer 
• Ecosecurities: general contact address from website 
• GFL in India (Mr. Soni and Mr. Asher) 
• UNFCCC secretariat 
 
Summary  
 
In this chapter, we have described the methodological approach taken in our 
investigation. The source of inspiration for our investigation is our shared concern for 
the success of a climate change mitigation regime, which is reflected in our emphasis 
on the importance of full participation in the Kyoto Protocol. It is our contention that 
by involving developing countries in a way that is meaningful, and that respects their 
own interests and needs, this will encourage their greater participation. In so doing, 
we have chosen to focus on an economic instrument, namely the Clean Development 
Mechanism and will attempt to evaluate the strength of the sustainable development 
component of this mechanism. All of this takes place against the backdrop of our 
described understanding of sustainability in the context of climate change, which is 
based upon the progression of development theory that has led to the wide spread 
support and use of the sustainable development paradigm. Keeping all these elements 
in mind, and due to its accessibility, completeness, and inclusion of indicators that we 
have deemed important, we have chosen to use an indicator matrix developed by 
NGOs as our framework for analysis.  It will be used to judge the sustainable 
development component of two existing CDM projects, but before proceeding to this 
step, in the following chapter we will first delve into the CDM itself. 
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Sign Posting  
 
The project report is organized to describe the knowledge that was acquired, the 
empirical data that was gathered, and the analysis that was completed in the following 
structure. Chapter 4 will give a background of the Clean Development Mechanism 
and the parameters that it encompasses to give context to the study. Following this, 
there are two Chapters that introduce the two projects are that are the subject of our 
study and analysis, Chapter 5 will describe the NovaGerar Landfill Gas to Energy 
Project in Brazil and Chapter 6 will describe the GFL HFC-23 Project in India. 
Chapter 7 outlines three different methods of assessment of sustainability that are 
discussed and employed in the current literature; Multiple Criteria Assessment, Cost-
Effectiveness Analysis, and the SSN Checklist Matrix tool. As has been stated 
previously, we have chosen to apply the SSN Matrix tool to evaluate the sustainable 
development potential of the two projects described in Chapters 5 and 6. The 
discussion of this analysis is placed in Chapter 8. Finally, Chapter 9 will consist of a 
proposal for creating further incentive to better emphasize sustainability in CDM 
projects, which we have given the title SD-CER proposal. This chapter ends with our 
final conclusions for the project. 
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Chapter 4 - The CDM 
 
. 
Having described our motivations, methodology and theoretical underpinnings in the 
previous chapters, this chapter will delve into the CDM itself.  It begins with a brief 
history of the CDM, after which comes a description of its various requirements and 
characteristics.  This is followed with an analysis of how various actors perceive the 
CDM, before concluding with our opinions as to how the CDM has functioned in 
practice, particularly with respect to the sustainable development component.  
 
CDM Background 
 
Within the current Kyoto Protocol there exist voluntary provisions known as flexible 
mechanisms, which are designed to encourage developing country participation.  One 
of the mechanisms that require both developed and developing nation cooperation is 
the Clean Development Mechanism (CDM), which was established under Article 12 
of the Kyoto Protocol and adopted by the third conference of the parties (COP3) in 
December 1997. Norway first introduced the concept in the form of Joint 
Implementation (JI) in 1991, with the basic idea being that two “Parties” would share 
the load for GHG emissions reductions. It was assumed that this cooperation would 
occur between industrialized and developing countries (or economies in transition), 
though this was not explicitly stated as such at the time. (Samaniego and Figueres 
2002:89) At COP 1 of the Climate Convention in 1995, JI was adopted under the 
name ‘Activities Implemented Jointly’ and was a pilot phase that did not include 
internationally tradable credits. In the period 1995-2000 several industrialized 
countries (Scandinavian countries, the Netherlands, Switzerland and the US) actively 
supported Activities Implemented Jointly.  However, by COP 3 in 1997, the progress 
made with it was deemed to be unsatisfactory. 
 
Nevertheless, the concept continued to evolve at COP 3 with Brazil suggesting a non-
compliance fine for industrialized countries that did not meet their emissions 
standards. The fines would be pooled into a “Clean Development Fund” and used to 
support GHG mitigation projects in developing countries. Industrialized countries, 
especially the US, where not in favour of punitive provisions of this nature. The 
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concept continued to evolve, and the resulting revisions became the Clean 
Development Mechanism as it is now found within the Kyoto Protocol. The purposes 
of the CDM as outlined under article 12.2 of the Kyoto Protocol are to: 
(1) to assist developing countries “in achieving sustainable development” 
(2) to contribute to the ultimate objective of UNFCCC (the absolute mitigation of 
climate change), and 
(3) to assist industrialized countries in achieving compliance with their emission 
limits. 
The rules and regulations for the CDM were agreed upon in COP 7 in November 
2001, and the 2001 Marrakesh Accords include a 30-page rulebook explaining how 
the CDM works (Baumert, forthcoming: 13).  Essentially the CDM functions as a 
market-based instrument to channel sustainable development resources to developing 
countries. Industrialised countries can then purchase emissions credits achieved in 
CDM projects to partially meet their GHG reduction requirements.  This is done 
through GHG-reducing projects in developing countries, which are funded by public 
or private sources from developed countries, which generate emission credits that can 
be used by Annex 1 countries to offset their own domestic emissions.  
 
CDM Requirements  
 
In addition to more specific requirements laid out in the Marrakech Accords, each 
CDM project must fulfil a number of basic requirements to ensure that it complies 
with the objectives set out in article 12 of Kyoto.  Firstly, the project must be 
implemented in a developing country, which is a party to the Kyoto Protocol.  
Secondly, all those participating in the project must be doing so voluntarily, and to 
ensure this, their written approval is required. Thirdly, the project must confer real, 
measurable, and long-term benefits related to the mitigation of climate change, as 
well as contribute to the sustainable development of the host country (UNEP 
2004:20). The last basic requirement, and the one that has proven to be the most 
complicated, is that of additionality.   
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Additionality 
 
Essentially what this term means is that the reduction in emissions produced by the 
CDM project must be additional to any reductions that would have occurred had the 
CDM project not been implemented.  Thus, even if a country could prove that a 
project would reduce emissions, the project would still be rejected if these emission 
reductions would have been likely to take place regardless of the CDM project 
implementation.  A practical example of this would be a proposed project that 
involves converting a coal- fired electricity plant to a power plant fuelled by natural 
gas.  While this would undoubtedly result in a reduction of harmful emissions, it 
would not classify as an appropriate CDM project if mandatory domestic 
environmental legislation had necessitated the switch (Stewart et al. 2001:203).  Put 
another way, a GHG reducing project that would have been introduced regardless of 
the CDM is not eligible to receive credits because such a project is not deemed to be 
additional.  This additionality component is somewhat controversial because it results 
in a situation where a project or policy which reduces GHG emissions may not 
receive credits simply because it would have been undertaken in any event, or 
because the primary motivation of the project was not to reduce GHG emissions.  
Typically, a project involving the change to a cleaner technology, which occurred as 
the direct result of a government policy (such as the switch to natural gas in public 
transport in New Delhi) is then not eligible for the CDM (Samaniego and Figueres 
2002: 95).  Due to the fact that the environmental integrity of the emission credits 
system must be maintained, it is understandable that such a project should not be 
eligible for the CDM, but the argument that has been raised is that perhaps the policy 
which necessitated the switch should be in some way eligible to receive credits.   
 
Baselines  
 
Linked to the issue of additionality, is the calculation of the GHG emission reductions 
associated with a CDM project.  In determining the amount of GHG reductions a 
project or policy has (or is projected to result in) two main figures are required.  
Firstly, the actual emissions of a particular plant, sector, or business after the 
implantation of the project are needed.  Secondly, a figure representing what the 
emissions would most likely have been had it not been for the implementation of the 
project or policy is also required.  This second figure is often referred to as the 
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‘business as usual scenario’, or ‘emission baseline’.  Generally speaking, the 
difference between these two figures (assuming the latter is larger) represents the 
reduction in GHG emissions attributable to the project or policy, and this figure is 
used to calculate the all-important Certified Emission Reduction Credits (CERs) 
associated with the undertaking. As such, the quantity of CERs awarded is directly 
proportional to the amount of additional GHG emission reductions that the project 
provides.  Due to the fact that the baseline is an approximation for an event that never 
took place, estimating its value can be a very difficult and complex process, 
encompassing a number of issues.  One such sub-issue is the possibility of leakages.  
Leakages result when the implementation of one project merely shifts the 
environmental burden to another area.  An example of this would be a proposed CDM 
that aimed at preserving a forest that was otherwise slated for cutting.  If the 
implementation of the CDM simply results in the cutting down of another nearby 
forest that was not initially slated to be cut, then applying a baseline to the project that 
would give it full credit for the emissions reduction would be wholly inaccurate as the 
net emissions reduction is actually zero (Stewart et al. 2001:204). 
 
In establishing baselines, there is a need to balance the two competing objectives of 
environmental integrity (ensuring undue credits are not awarded), and that of 
maximizing investment in GHG reduction projects (which in turn dictates low 
transaction costs and accreditation of all worthy projects).  This is not an easy task as 
project developers will favour baselines which result in larger amounts of credits, 
while at the same time if the CDM projects are to contribute to GHG mitigation and 
the overall effectiveness of Kyoto, then the baselines must be set at an 
environmentally appropriate level.  To ensure that these competing aspects are 
balanced correctly, it has been proposed that a baseline should be: environmentally 
credible, transparent and verifiable by a third party, simple and inexpensive to draw 
up, and provide a reasonable level of crediting certainty to investors (Ellis and Bosi 
1999:24). These criteria conform with our stance that a flexible mechanism should be 
as simple and affordable as possible while still maintaining its environmental 
integrity, and therefore we will adapt this set of criteria for judging the current CDM 
approach to determining baselines. 
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Types of Baselines 
  
Historically speaking the majority of baselines have been established on a project-
specific basis, in that the baselines were estimated by looking at the various 
parameters on a case-by-case basis (Ellis and Bosi 1999:23). This approach was 
thought to be advantageous because it allowed each baseline to suit the individual 
aspects of a project, thus increasing the accuracy of the baseline.  While some recent 
studies have revealed that this may not always 
be the case, this assumption is generally 
accepted to be true (Ellis and Bosi 1999:23). 
However, the establishment of separate 
baselines is an expensive and difficult process, 
which often requires expert insight. For 
this reason, alternatives to the project-specific 
baseline system have been pursued, in 
particular ones which involve a standardised 
baseline that can be applied to a number of 
different projects.  Once in place, such a 
system is likely to be more open to third party 
scrutiny and less expensive and complicated 
to apply.  A multi-project baseline is not 
without its disadvantages either, as its generic nature may be more prone to free-
riders (a term used to describe projects which receive more credits then they should), 
and less able to take into account project specific considerations.   
Therefore an amalgamation of the two approaches, a standardized baseline or 
methodology combined with some project specific aspects, may very well prove to be 
the best approach.  In practice the CDM process combines both approaches to a 
certain extent, as a proposed project must either adhere to an approved project 
methodology, or propose a new project-specific methodology. These approved 
methodologies are essentially guidelines which help establish the additionality of a 
project, as well as what the appropriate baseline should be. 
Box 4.1 Project-specific - These types of 
baselines are the least standardised, and are 
therefore easy to design to suit the needs of 
an individual project or policy.  However, 
in the aggregate this can be a very time 
consuming and costly process, as new 
baselines have to be drawn up for each 
project.  The individualistic nature often 
requires expert advice and/or consultation, 
something that is often in short supply or 
too expensive in developing nations.  In 
addition these complex baselines reduce 
the transparency of the system, as only 
those working closely with such projects 
will understand the terminology and 
technology referred to.  However, the most 
significant drawback of the project-specific 
baselines is the high transaction costs, a 
cost that in project specific baselines falls 
upon the developer of the project. For 
smaller projects this can represent a 
significant cost addition, thus making such 
projects less attractive to developers. 
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Box 4.2 Multi Project - In a multi-project 
baseline system, a standardised methodology 
or set of values is used for a number of 
projects, which leads to similar projects 
being treated in a consistent manner.  By 
using the same baseline on numerous 
projects, cost savings are generated through 
economies of scale.  With respect to a 
project-specific baseline, a multi-project 
approach provides greater consistency and 
transparency, and it is assumed that such an 
approach would also be less time consuming, 
as countries with limited administrative 
infrastructure could better process the 
applications. (Ellis and Bosi 1999:24) One of 
the main disadvantages of the multi-project 
described in various baseline literatures is 
that it may allow for projects, which would 
have gone forward in the absence of the 
CDM to receive credits (thus not meeting the 
additionality requirement) (Ellis and Bosi 
1999:24). 
 
Over time, more and more of these 
methodologies will become approved by 
the CDM executive and added to a 
continuously updated list which can be 
found on the UNFCCC website.7  
Therefore, a newly proposed project, 
which falls under an approved 
methodology, will not have to set out a 
new methodology; Instead the project 
developer only has to provide an 
explanation as to how and why the project 
adheres to the approved methodology, thus 
saving the developer the additional 
transaction costs associated with developing a new methodology.   
 
Given the complex nature of establishing additionality and baseline approaches, this 
process would seem to address the criteria outlined above fairly well.  Firstly, the 
additionality requirement should ensure the environmentally credibility of the system.  
Meanwhile, the fact that all the approved methodologies are listed on the UNFCCC 
website should address the issue of transparency and verifiability by a third party.  
With respect to the simplicity and cost, this should improve over time as more 
methodologies are approved, so although projects that are proposing a new 
methodology will encounter higher transaction costs, such instances should become 
increasingly rare. With regard to crediting certainty for investors, this is difficult to 
judge at this point as these programs are still in their infancy, but it would seem 
logical that this certainty will also improve with time as future project developers can 
look back at existing methodologies to determine how credits were generated.  
 
                                                 
7
 http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html 
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CDM Project Cycle 
 
To ensure that a proposed CDM 
project meets all the necessary 
requirements, a number of steps, 
often referred to as the CDM 
project cycle, has been 
established and is presented in 
Figure 4.3. In the project design 
and formulation stage the project 
participants prepare a project 
design document which can be 
found on the CDM portion of the 
UNFCCC website.8 This 
document    covers     eligibility, 
project additionality, baseline 
methodologies, monitoring 
methodologies, the selection of 
the accreditation period, the 
boundaries of the project, and an 
accounting of stakeholder 
comments and environmental 
impacts. 
 
National Approval 
 
Having completed the project design document, the project participants must then 
obtain the approval of the host country.  This is done via the country’s designated 
national authority a body that must be designated by each host country.  The primary 
purpose of the designated national authority is to determine whether or not a proposed 
project assists the host country in achieving its sustainable development objectives and 
thus it should screen each proposed CDM project and see if it is indeed in line with the 
country’s development priorities.  For a project to proceed to the next step, the 
                                                 
8
 http://cdm.unfccc.int/Reference/Documents 
 
 
Figure 4.3 - CDM Project Cycle 
Source: Lee [ed.] 2004:430 
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designated national authority must provide documentation (usually referred to as a letter 
of approval) that the host country is a) entering voluntarily into the project, and b) that 
the project will aid the host country in achieving its sustainable development goals (Lee 
[ed.] 2004:40). 
 
Validation and Registration 
 
The next step is for the project participants to select an accredited designated 
operational entity to go through the project design document and other applicable 
documentation.  A list of accredited designated operational entities is also available 
on the CDM portion of the UNFCCC website.9  Designated operational entities are 
generally private companies with accounting, auditing, consultancy and/or legal 
expertise which enable them to independently assess the credibility of the proposed 
projects and its GHG emission reductions (Lee [ed.] 2004:42). They are charged with 
ensuring that: all involved parties have ratified the Kyoto Protocol, that the project 
design document has met its requirements with respect to stakeholder comments, that 
some type of analysis regarding the environmental impacts of the project has been 
undertaken, that the project meets the additionality requirements, and that the baseline 
and monitoring methodologies selected are either existing approved methods, or a 
new methodology following the correct procedures has been included (Lee [ed.] 
2004:44). If the designated operational entity is satisfied with its assessment of the 
project, it will validate the project and it then goes before the Executive Board for 
formal registration.  
 
The formal registration of a project is generally an automatic step.  Unless either a 
Party to the project, or at least three members of the executive board request a review 
of the project, the CDM project must be registered within eight weeks after the 
executive board received the call for registration (Lee [ed.] 2004:45). 
 
Project Financing 
 
Having been approved, validated, and registered; a project must then secure the 
necessary financing to make the project viable.  There are a number of different 
                                                 
9<http://cdm.unfccc.int/DOE/list> 
41  
sources where these funds can be drawn upon, however it is important that any public 
funds coming from Annex 1 countries not be at the expense of official development 
assistance (ODA) funding that would otherwise have taken place (Lee [ed.] 2004:46). 
 
Monitoring 
 
Once the project is up and running, the project participants, or a third party, must 
monitor the emission reductions attributable to the project in order to determine how 
many Certified Emission Reduction units (CERs) are actually being generated.  This 
monitoring plan operates according to the monitoring methodology, which was 
proposed in the project design document and accepted by the executive board.  This 
monitoring plan should set out how to determine what the actual GHG emissions of 
the project will be, what the baseline GHG emission should be, and the extent to 
which the GHG emission figures should be adjusted for leakage (Lee [ed.] 2004:47).  
These results, along with an estimate of the CERs to be generated, are then published 
in a monitoring report for presentation to another designated operational entity. 
 
Verification and Certification 
 
The role of the second designated operational entity is to verify that the GHG 
emissions, and the corresponding CERs, claimed by the project participants are valid 
and in accordance with the guidelines and obligations set out in the project design 
document.  It should be noted that with the exception of some small-scale projects, 
and those projects where the executive board explicitly allow it, the certifying 
designated operational entity cannot be the same which validated the project design 
document (Lee [ed.] 2004:48). Once this second designated operational entity has 
reviewed, audited, assessed or otherwise deemed the amount of CERs generated to be 
legitimate, it will create a verification report and certify the CERs.  This certification 
will be made available in writing to both the project participants and the Executive 
Board as soon as the certification is complete; in addition this certification report will 
also be made available to the public (Lee [ed.] 2004:49). 
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Issuance of CERs 
 
The aforementioned certification report essentially acts as a request for the executive 
board to issue the appropriate CERs, and unless a project participant or three 
members of the executive board request a review, within fifteen days of receiving the 
certification report the executive board must issue the CERs.  Unless the project 
involves a least developing nation, two percent of the CERs to be issued go towards 
an adaptation fund, a fund which has been established to help cover the costs of 
climate change adaptation for least developed countries.10 Also withheld is a small 
share of the CERs to cover administration costs. The rest of the CERs are issued into 
the UNFCCC Secretariat’s CDM registry, which has been established to keep track of 
all issued CERs (Lee [ed.] 2004:49).  Finally the CERs will be distributed to the 
various Parties and project participants according to previously agreed upon amounts 
as set out in the project design document. 
 
CDM from Developed Country Perspective 
 
Annex I countries are attracted to the CDM concept because it provides them with a 
cost-effective tool to help meet their reduction commitments.  For many of these 
countries, an emission reduction plan based solely on domestic measures would prove 
quite costly.  This is particularly true for countries such as Norway, that already have 
a significant portion of their energy produced by non-fossil fuel sources.  Meanwhile, 
the majority of developing countries are still heavily reliant on carbon intensive forms 
of energy production such as coal and oil, so the cost of reducing CO2 emissions is 
often much lower in these developing countries.  The CDM allows Annex I countries 
to take advantage of this discrepancy by granting them certified emission reductions 
(CERs) when they establish GHG emission reduction projects in developing countries 
(EC 2003). 
 
                                                 
10
 A ‘Least developed country’ is a country that the United Nations has deemed to be among the 
poorest in the world, and thus they are in the greatest need of world consideration.  In determining 
which countries are ‘least developed’ the UN Committee for Development Policy looks at the gross 
national income of the country, the human resources within the country, as well as the economic 
vulnerability of the nation, before submitting these finds to the UN general assembly. As of May 13, 
2005, there were 50 nations classified as least developed countries, although the Committee has 
recommended that two countries are prepared to graduate from the list (UN OHRLLS 2005). 
43  
While Australia and the United States both maintain that they will not commit to 
fixed emission reduction targets until developing countries first do the same, a well 
functioning CDM system with a potential for many GHG emission reduction projects 
would likely still be seen by them as a positive.  While they are not permitted to take 
advantage of the CDM until they ratify Kyoto, a well functioning CDM system could 
provide with them with some additional incentive to do so, as meeting any agreed 
upon emission reductions could be done in a more cost-effective way via this 
instrument.  
 
CDM from Developing Country Perspective 
 
Developing countries are interested in CDM projects because they encourage much 
needed investment and technology transfer, and are associated with benefits related to 
increased air, soil, land, and/or water quality.   In addition, these projects lead to 
capacity building as well as assist in the achievement of other sustainable 
development objectives such as: poverty alleviation, employment generation, and the 
increased provision of health and basic services. 
 
These GHG reduction projects have a number of benefits for developing countries.  
Firstly, the CDM will facilitate the transfer of environmentally sound technology to 
developing countries, as well as assist with capacity building efforts.  These foreign 
investments provide them with local advancement as well as supporting their 
sustainable development goals.  Another benefit for developing countries associated 
with CO2 reductions is the improvement of the local environment. By reducing air 
pollution the local population will not only have a more enjoyably environment to live 
in, but also a much healthier environment.  While quantifying these benefits in 
economic terms is not necessarily an easy task, it is highly probable that increased air 
quality will result in health related savings. 
 
Link to EU ETS 
 
One of the aspects of the CDM that has the potential to make it increasingly attractive 
to both developing and Annex I nations is the recent linkage of CERs to the European 
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Unions Emission Trading System (EU ETS).  For an overview of the EU ETS please 
see Appendix 2. 
 
With EC directive 2004-101-EC, issued on October 27th of 2004, the CDM was 
linked to the EU ETS. This directive states that a CER will qualify for one emission 
allowance, however credits from: nuclear facilities, land use, land use change, and 
forestry activities will not be eligible to be included (EU 2004).  The ability to convert 
CERs to emission allowances was originally scheduled to commence during the 
second ETS trading period, which coincides with the first Kyoto commitment period 
(2008-2012).  However this was amended via EC directive 2004-101-EC, and as a 
result CERs from CDMs will now be convertible to allowances as early as 2005 (EC 
2004).  The result of this direct link between the CDM and the EU ETS is that it will 
allow EU companies to use CDM credits to meet their domestic commitments under 
the trading system.  The reason for doing so is that carbon emission reduction 
opportunities are less expensive in non-EU countries, and therefore it will provide a 
more cost effective means for EU companies to meet their allocation allowances.  
Meanwhile, governments can either use their CDM credits to meet their Kyoto 
commitments, or sell these credits to private companies, which will use them to fulfil 
their emission allowances.  In effect, this will allow private companies and national 
governments from Annex I nations to meet their domestic allowance commitments 
via projects taking place in developing countries.  It has been estimated that without a 
link between CDM/JI credits and the ETS, the total annual compliance costs for EU 
companies under the cap and allowance system would be approximately €2.9 billion 
during the 2008-2012 period. However, with linkage it is expected that this annual 
cost will be reduced by 20%, to €2.4 billion (EUROPA, PR 2005). 
 
As a result of the linkage between CDM and the ETS, the demand for CDM projects 
in developing countries will greatly increase.  It is expected that private companies 
alone will invest in CDM/JI activities resulting in 90 million tonnes of annual CO2 
reductions in non-Annex I nations.  In addition, via their national allocation plans, EU 
member states have indicated that they intend to purchase 500 – 600 million tonnes of 
CO2 credits for the 2008-2012 period.  Taking into consideration the fact that JI and 
CDM projects generally generate between half a million and one million CO2 credits, 
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it is apparent that a great number of these projects will have to be undertaken (EU 
2004). 
 
CDM from Our Perspective 
 
For the reasons outlined in chapter one, it will likely be difficult to convince 
developing countries to accept binding emission reduction targets during the next 
Kyoto negotiations, particularly if developed nations do not first take substantial steps 
in this regard.  In addition to the aforementioned issues pertaining to historical 
emissions, capacity, and a desire to focus on more immediate needs, developing 
countries are justifiably more hesitant to commit to binding emission targets because 
there exists a great deal of uncertainty as to what their future emissions will be. In 
contrast to developed countries where forecasts fall within a reasonably narrow range, 
forecasts for developing countries can vary tremendously. For example, if we look at 
the IEA forecasts for China’s CO2 emissions in 2015 from fossil fuels (measured in 
millions of tonnes of Carbon), we see that they vary from 1063 to 1435, deepening on 
whether economic growth is lower or higher than expected (Adapted from Baumert 
and Goldberg, 2005:8).  These huge variations make it extremely difficult to negotiate 
conventional Kyoto-style emission caps. If the economy slows and emissions go 
down accordingly, then the country will face a situation similar to that of Russia right 
now, where they are far below their allowed emission limits and can therefore sell this 
difference to other Annex 1 countries.  The potential for this “hot air” from 
developing countries would undermine the environmental integrity of the trading 
system and is therefore a serious concern.  On the other hand, if strict emission limits 
were put into place to prevent the possibility of hot air and the economy experienced 
an unexpected boom, the developing country would face very large reductions that 
would be extremely costly for the nation to achieve.  Such a situation would dissuade 
the developing nation from continuing its Kyoto commitments, and also scare off 
other developing countries from committing to fixed reductions in the future.   
 
As an alternative to fixed commitments, various flexible systems have also been put 
forward, including dynamic targets, dual intensity targets, and action target schemes 
(Baumert 2002). While each of these schemes have a great deal of potential, and may 
indeed form part of Kyoto in the future, we have chosen to focus on the improvement 
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of the CDM because it is an existing mechanism that developing countries are already 
familiar with, and because it incorporates a sustainable development benefit that is not 
associated with these proposed flexible target approaches. Fixed limits would be more 
effective then the CDM in terms of combating climate change, however the reality is 
that many developing countries are not yet at this point. Thus while getting 
developing countries involved in CDM projects does not lead to immediate GHG 
reductions on their part (as would be the case with fixed emission caps), it does help 
facilitate their capacity development and makes their population more aware of the 
issues regarding GHGs and climate change.  In addition, it brings their governments 
to the Kyoto table so they become familiar with the various international bodies, 
organisations, and opportunities that are available to them, which will hopefully lead 
to these nations taking on more stringent reductions in the future.    
 
The real incentive for developing countries to undertake a CDM project remains to be 
the sustainable development and investment benefits that are to be derived from these 
projects.  By selecting a more sustainable development path now, countries reduce the 
likelihood of having to take expensive mitigation steps in the future.  Thus, we again 
see that while the focus of a CDM with a strong sustainable development is not on 
direct GHG emission reductions, one of the important aspects related to the 
sustainable development is a development path shift, and the corresponding GHG 
emission reductions that eventually occur as a result (Winkler et al. 2002:64). 
 
The CDM represents a voluntary tool that could induce greater participation from all 
nations.  For developed countries it provides a cost-effective means to meet their 
Kyoto commitments, and from a developing country’s perspective it provides 
investment, technology transfer, as well as local environmental and sustainable 
development benefits.  With respect to generating greater developing country 
participation, the CDM is the only flexible mechanism within the current Kyoto 
framework, which is geared towards developing countries.  In addition, its sustainable 
development component has the potential to address concerns of many authors in this 
subject area who feel that a more pragmatic approach towards sustainable 
development within the climate change regime is needed.  In particular they call for 
one that focuses more on immediate short-term development needs such as poverty 
reduction, associated health benefits and employment (Lee [ed.] 2004:17).  For the 
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reasons given above we submit that a CDM with an appropriate sustainable 
development component has the potential to increase both developing and developed 
country participation within the Kyoto Protocol, however whether or not current and 
proposed projects are substantially aiding the sustainable development objectives of 
their host countries is an issue that requires further scrutiny.   
 
CDM in practice 
 
As of April 6th 2005, there were 25 approved baseline and monitoring methodologies, 
and 101 newly proposed sent to the Executive Board. With respect to CDM projects, 
there were four registered, and 87 other projects at various stages in the CDM 
pipeline11 (Fenhann 2005:2-8).  After a brief overview, we discovered that the 
overwhelming majority of projects that have either been approved, or are in the 
approval process, are focused on the generation of credits via projects which provide 
short-term benefits rather than addressing the region’s specific sustainable 
development needs. What we mean by this that it appears that the vast majority of 
projects in the CDM pipeline do not have a significant sustainable development 
component, and the majority of credits which are expected to be earned are geared 
towards projects at the weak sustainability end of the spectrum.  
This is reflected in Figures 4.4 where 
we see that projects that generally have 
a higher sustainable development 
component (such as small-scale hydro, 
biomass power, and other renewable 
energy technologies) make up a large 
percentage of the number of projects. 
However, in terms of which projects 
are projected to earn the vast majority 
of the credits, Figure 4.5 reveals that it 
is projects that are typically at the 
                                                 
11
 “In the pipeline” is a term borrowed from Jørgen Fenhann to describe projects that are at various 
stages of the approval process. 
Figure 4.4 
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weak end of the sustainability 
spectrum, such as landfill to gas 
and HFC reduction projects.  
Thus it appears that an 
unrestrained CDM market will 
gravitate toward the cheapest 
options in terms of carbon prices. 
In Brazil, for example, this 
implies plantations and industrial 
cogeneration in particular. While 
the plantations generate overall positive secondary impacts, they may have a negative 
impact on the local environment through the use of chemicals and the impact on soils. 
Thus we see that the most cost-effective projects do not necessarily confer the greatest 
co-benefits (Seroa da Motta 2000). 
 
A recent overview of the CDM by the OECD summarised this emerging trend by 
noting that:  
"a large and rapidly growing portion of the CDM project portfolio has 
few direct environmental, economic or social effects other than 
greenhouse gas mitigation, and produces few outputs other than 
emissions credits. These project types generally involve an incremental 
investment to an already-existing system in order to reduce emissions 
of a waste stream of GHG (e.g. F-gases or CH4) without increasing 
other outputs of the system."    
 
Therefore, if regarded as a market mechanism with a goal of providing cheap short-
term credits, the CDM has been quite successful, as it has discovered a number of 
low-cost options for cutting greenhouse gas emissions.  However, if it is judged on 
the basis of its ability to promote sustainable development, encourage capacity 
building, and facilitate the transfer of economically sound technology, then the 
current CDM (based on the initial projects at least) is not likely to be deemed as 
successful.  Given that we have deemed a strong sustainable development component 
as a precursor for prolonged increased developing country participation within Kyoto, 
it is of importance to discover why the current projects in the CDM pipeline appear at 
Figure 4.5 
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first glance to not be assisting long-term sustainable development goals in a 
significant manner.  
 
Potential reasons 
 
The sustainable development aspect of a CDM and its GHG reduction potential were 
supposed to be given equal consideration, however this has not been the case as the 
potential to produce CERs has thus far overshadowed the sustainable development 
component (Olhoff et al. 2004:7).  There are a number of reasons why this may be the 
case, the first of which goes back to the negotiations prior to the Marrakech Accords.  
Currently the designated national authority is responsible for simply confirming that 
the CDM project assists the host country in pursuing its sustainable development 
objectives, however the current Accords give very little guidance as to what 
constitutes sustainable development (Lee [ed.] 2004:40). This was not always the 
case, as at one point the draft proposals included text, which stated that: 
 
“Sustainable Development priorities must be based on the best available 
long-term environmental option, taking into account local and national 
needs and priorities,” as well as “Technology transfer shall be state-of-
the-art and environmentally sound; and priority should be given to 
renewable energy and energy efficiency” (Thorne and Raubenheimer 
2004:12). 
 
However, over the course of the subsequent negotiations these specifications and 
definitions with respect to technologies and sustainable development were left out as 
some nations felt that being told how to define sustainable development, and what 
technology must be used, represented a potential affront to their sovereignty (ibid).  A 
result of this decision is that competition for investment between developing countries 
may lead to a low priority being placed on the broader sustainable development 
impacts of CDM projects (Thorne and Raubenheimer 2004:12).  In addition, other 
authors go further and state that because of the lack of even a minimal sustainable 
development standard for CDM projects, there exists the possibility of a “race to the 
bottom” as host countries compete for investor dollars (Olhoff et al. 2004:11).  The 
result of such a “race” would be that the projects most likely to receive investment 
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would be those with little, if any, local sustainable development assistance.  This 
possibility has been supported by recent findings where it was discovered that 
attempts to enforce sustainable development criteria by some host countries drove up 
the projects transaction costs thereby making their CDM projects less economically 
attractive and less likely to attract investment (Lohmann 2004). 
 
Another problem with the current CDM is that if a project fails to meet the sustainable 
development requirements the host country cannot stop the developer from receiving 
their CERs.  While they can submit their concerns to the designated operational 
entity, the project developer is only required to “address the concerns”, and will then 
again be entitled to its CERs. (Lee [ed.] 2004:89) 
 
A third possible reason for the witnessed weak sustainable development component 
has to do with the stakeholder comments procedure. During the CDM validation 
process there exists a 30-day period where NGO’s, the public and other stakeholders 
have the right to comment on the project, and the designated operational entity must 
then explain how it has taken these comments into consideration.  However, the 
project design documents are usually posted on the Internet, and often the local 
stakeholders are in rural areas where they do not have Internet access readily 
available.  In addition, there exists no requirement that the project design document be 
in a language that the stakeholders are familiar with, so the process may not be as 
transparent and stakeholder driven as it may initially appear (Lee [ed.] 2004:62). 
 
All of these reasons are likely contributing factors as to why the majority of the CDM 
projects to date have a weak sustainable development component.  However to get a 
better idea of why this is the case, and how to improve the situation, we will next look 
at two of the registered projects to determine the extent of their sustainable 
development component.  
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Chapter 5 – Brazil NovaGerar Landfill to Gas Project 
 
 
In the following two chapters we will describe the two registered CDM projects that 
we have chosen to analyze in order to provide the foundational information for the 
analysis of the projects. It is important to understand the context of the project as 
completely as possible in order to make an assessment of the various social, economic 
and environmental impacts.  Thus for the reasons highlighted in chapter 3, we have 
chosen to investigate two of the projects already registered in order to assess the 
current functioning of the CDM.   
 
Background on NovaGerar Landfill to Gas Project 
 
On Nov 18, 2004, this project became the first CDM project to be registered and is 
designed to assist with greenhouse gas mitigation through the capture and combustion 
of methane (CH4). The objective is to capture methane produced by two landfills in 
the state of Rio de Janeiro, Brazil and combust the CH4 to produce electricity, which 
will be used on-site and also exported to the grid. This project has the potential to 
address several multi-faceted issues that Brazil is grappling with, including the 
improvement of the efficiency and safety of waste management systems, landfills in 
particular. These improvements will include social and environmental impacts, such 
as, the improvement of the health and amenities of the local area, reduction of 
negative impacts on the uncontrolled release of contaminated run-off into surface and 
groundwater and the uncontrolled release of gases from the landfill. This project 
includes the decommissioning of one landfill site and the construction of a new site. 
In the process of conducting the project, the landfills will be converted to sanitary 
landfills and this process will be described in detail below. There is much opportunity 
for transferability due to the fact that a high percentage of solid waste in this region is 
deposited in open, unmanaged dumpsites.  In terms of greenhouse gas mitigation; this 
project is estimated to reduce emissions by 14 million tonnes of CO2 equivalent over 
21 years (Ecosecurites 2004a). In this section and the later analysis of the project 
using the Gold Standard version of the SSN Matrix tool in chapter 8, we will discuss 
the specific details of the significance of the GHG emissions reductions of this 
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project. From a local sustainability perspective, this project appears to be an 
endeavour that will make a positive change in the communities of Nova Iguaçu. 
 
The Project in Context 
 
The NovaGerar Landfill Gas to energy project is located in the municipality of Nova 
Iguaçu, which is situated in south-eastern Brazil in the state of Rio de Janeiro and is 
about 30 kilometres from the city of Rio de Janeiro. There are approximately 920,000 
inhabitants; most of this population resides in urban areas.  Please see figure 5.2 for a 
map showing the location of this municipality. Due to the proximity of the 
municipality to Rio de Janeiro, it has attracted over 600 industries and 2,400 
commercial establishments. (Monteiro 2003: 29) 
 
This is an area that has seen rapid growth, as populations migrate from rural areas to 
urban areas; it is therefore difficult for the public administration to provide the 
infrastructure for basic services. This trend is found in many areas of the developing 
world. In terms of the areas of service related to this project, solid waste management 
is one of the areas of sanitation that receive the least amount of funding. Often, the 
activities of the municipalities are limited to removal of collected waste from urban 
areas and then the dumping of this waste in inappropriate locations without any type 
of treatment. According to a study by Monteiro, more than 80% of towns in Brazil 
dispose of waste in open places, waterways or in environmentally protected areas 
(2003:6).  
Figure 5.1: Photo of Marambaia Open Dump 2002 (Usher 2003) 
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Until January 2003, the waste that was collected from the municipality of Nova 
Iguaçu was disposed of in a private open dump known as the ‘Lixão de Marambaia’, 
which did not include any type of treatment of the waste. This site is located 10 km 
from the city centre of Nova Iguaçu adjacent to a densely populated area.  
 
In 2001, S.A. Paulista was granted a 20-year concessional license to manage the 
Marambaia and Adrianopolis landfills in the state of Rio de Janeiro and explore the 
landfill gas potential of these sites. The Marambaia site operated from 1986-2002, and 
it is S.A. Paulista’s job to decommission and rehabilitate this site where 
approximately 2 million tonnes of waste are deposited. The Adrianopolis site 
commenced operation in 2003 and it is estimated that it receives 2,000 tons of 
municipal waste per day. The project for the municipality includes the entire waste 
collection cycle and is quite complex, however in the discussion that follows we will 
focus on the portions of the project that are within the project boundaries for the CDM 
to earn carbon emission reduction credits. 
Figure 5.2: Map of the state of Rio de Janeiro 
 
Source: Brazil Travel 2005 
 
NovaGerar Project Site 
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Project Participants 
 
Project Sponsors 
 
NovaGerar is a joint venture between Ecosecurities, an environmental finance 
company, and S.A. Paulista, a Brazilian civil engineering and construction firm whose 
core business is in heavy construction (highways, railways, airports, industries, 
sanitation, etc). S.A. Paulista also manages the largest domestic waste transfer station 
in South America, which is located in Sao Paulo, Brazil. 
 
Investors   Purchasers of CERs 
 
The Netherlands Clean Development Facility of the World Bank (WB NCDF) is a 
multilateral financial institution, which manages the administrative details related to 
the purchase of CERs for this project. The International Bank for Reconstruction and 
Development is the Trustee of WB NCDF and purchases CERs on behalf of the 
Netherlands.  
 
Designated Operational Entity 
Det Norske Veritas Certification Ltd. is an officially recognized Designated Operation 
Entity, which completed the validation procedures and report for the NovaGerar 
project on the basis of the criteria as established by the UNFCCC. 
 
Project Objectives 
 
The objective of the NovaGerar joint venture is to explore landfill gas collection and 
utilization at these landfills managed by SA Paulista. They will invest in a gas 
collection system, leachate drainage system, a modular electricity generation plant 
and a generator for each of the sites. The estimated reduction of CO2 emissions is 14 
million tonnes of CO2 equivalent over 21 years, which will be achieved by the 
combustion of CH4, converting it to CO2 and thus reducing the GHG effect 
(Ecosecurities 2004a: 3). The project will also lead to emissions reduction due to the 
displacement of grid electricity, but these reductions will not be assigned CERs. 
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Technology to be Installed 
 
The Landfill gas collection system consists of: 
 
• landfill cells coated with an impermeable high-density polyethylene 
membrane  
• water residues channelled and treated in a wastewater treatment plant 
• vertical wells used to extract gas 
• optimal well spacing for maximum gas collection 
• gas headers designed as a looping system in order to allow for partial or total 
loss of header function in one direction without losing gas system 
functionality 
• condensation extraction and storage systems designed a strategic low points 
throughout the gas system 
 
Figure 5.3 Landfill gas collection system schematic 
 
Source: Ecosecurities 2004a:6 
 
Energy Generation system: 
A modular reciprocating engine facility will be installed. These will be small to allow 
adaptation to site-specific gas volumes and allow them to be relocated to other sites 
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Project Timeline 
 
 Phase 1 - In December 2003, the flaring of the biogas generated in the 
Marambaia and Adrianopolis landfills was scheduled to begin. Flaring will 
generate emissions reductions of 2.5 millions tons of CO2 equivalent from 
2004 to 2012 
 
 Phase 2 - Modular electricity generation plants will be installed in the 
Marambaia and Adrianopolis landfills to start producing and selling electricity 
in early 2005. 
 
o Marambaia plant capacity will start with 1MW and is expected to 
produce electricity until 2010.  
o Adrianopolis plan capacity will start with 2MW and evolve towards 
12MW in 2016 by the addition of 1MW units and is expected to 
produce electricity beyond 2022 (Usher 2003). 
 
Project Boundaries 
 
In order to calculate and verify emissions reductions that are deemed additional it is 
necessary to delimit the project boundaries. In Figure 5.4, the definition of the 
boundaries of the project is represented by a flow diagram. According paragraph 52 
of the Marrakech Accords, “the project boundary shall encompass all anthropogenic 
sources of greenhouse gases under control of the project participants that are 
significant and reasonably attributable to the CDM project activity.”  The project 
boundary includes landfill gas production, the capture and combustion of the gas for 
electricity, and the export of the electricity to the Brazilian electricity grid. The waste 
management activities that precede the gas collection process, such as transportation 
of the waste to the landfill site, have been excluded.  
 
Baseline Methodology  
 
The methodology that is used is AMOOO3: Simplified Financial Analysis for 
Landfill Gas Capture projects as approved by the executive board. This methodology 
was designed based on the NovaGerar project. An analysis of the economic 
attractiveness of the project without the revenue from carbon credits was calculated 
using an Internal Rate of Return calculation and compared to expected return on 
investment in Brazil. This project was found to be a non-economical course of action. 
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The only plausible baseline scenario option was the continued non-utilization of 
landfill gas. This analysis was based on current practice and foreseeable regulations in 
the Brazilian waste management sector. 
Figure 5.4 - Flow Chart of Project Boundaries  
source: Ecosecurities PDD2004:14 
 
 
 
 
 
 
 
 
 
 
Baseline and Project Scenarios 
It was determined that the most plausible baseline scenario would be the continued 
uncontrolled release of landfill gases into the atmosphere. In which case, 100% of the 
GHG emissions would be deemed to be attributable to the project. It is clear that the 
NovaGerar project exceeds the Brazilian regulation requirements since the level of 
environmental standard of a sanitary landfill is beyond the scope of current waste 
management regulations in Brazil. Also, since there are currently no regulations on 
the collection of landfill gases, the project, which aims to collect the greatest amount 
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of landfill gases as possible, would exceed the requirements. 
With regards to the generation of electricity from the landfill gas, there is currently a 
high-risk market environment for small-scale power producers due to low energy sale 
prices. This would prevent investors from choosing to use methane gas for energy 
generation because it is not economical. Additionally, the uncertainty of the exact 
amount of landfill gas available over time and the performance of a new plant make 
the likelihood of investment in landfill gas to energy plants very low. Prior to this 
project, there are not landfill sites in Brazil generating electricity, so in the context of 
Brazil, it is seen as an ‘unproven’ technology by local investors (Monteiro 2003:43).  
The additional value derived from the sale of carbon credits appears to increase the 
project’s financial returns to a level sufficient to justify the inherent risks associated 
with long-term investment decisions and capital allocation for landfill gas collection 
systems and electricity generation equipment. This is quantified and displayed in table 
5.5. 
Table 5.5 Internal Rate of Return Calculation for NovaGerar Project 
 With CER revenues  Without CER revenues 
IRR (%) 18.72%  negative 
Source: (PDD 2004:32) 
 
Estimation of Emissions Reductions 
 
The NovaGerar project scenario is based on the collection and utilization of landfill 
gas for the generation of electricity. Combustion of the landfill gas to produce 
electricity will convert the highly potent methane content to less potent carbon 
dioxide, and result in significant greenhouse gas emission reductions.  
 
In the baseline scenario, the site would be responsible for the release of approximately 
800,000 tons of methane every year during the 21-year project period. Cumulative 
CO2 equivalent emissions without the project over the baseline period are 
conservatively estimated at more than 24.1 million tons.  Using the methane Global 
Warming Potential of 21, this is equivalent to carbon dioxide emissions of 
approximately 1.7 million tons per year. Capture and combustion of the landfill gas to 
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generate electricity will effectively result in the avoidance of these emissions each 
year. A grid electricity displacement will result in emission reductions of 38,800 
tonnes of CO2 each year. Therefore, cumulative GHG emission reductions of 17.3 
million tonnes will accrue during the period 2002-2022. (Ecosecurities 2004a: 13) 
 
The methane content of the landfill gas from the NovaGerar landfills is approximately 
54% (Monteiro 2003:35). Table 5.6 provides the approximate composition of landfill 
gas as analyzed by engineers from a consulting company, Earth Tech, for a landfill 
located in Sao Paulo with climate and waste composition variables similar to the 
Marambaia and Adrianopolis sites (Monteiro 2003:34). 7.5 million tonnes of CO2 
equivalent will be emitted in the project scenario during the period 2002-2022. These 
emissions would be from the fugitive emissions that escaped the landfill. 
 
Table 5.6 
Landfill Gas Analysis of a Comparable site in Brazil 
Methane 40 % to 60 % 
Carbon Dioxide 25 % to 40 % 
Oxygen < 1 % 
Nitrogen 5 % 
Hydrogen < 0.1 % 
Carbon Monoxide < 0.01 % 
Ethane/Propane/Butane < 0.01% 
Halogenated Compounds Trace 
Hydrogen Sulphide Trace 
Organosulphers Trace 
Source: Monteiro 2003:34 
 
The project scenario also displaces grid electricity from the southern Brazilian grid, 
though no CERs are being claimed for this. The Brazilian electricity grid is low to 
moderately carbon intensive being largely comprised of hydropower, however Brazil 
is considered to be a carbonizing economy due to increased energy demands and 
limitations of hydrological resources. 
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Calculation of GHG emissions: 
 
Direct monitoring of the landfill gas captured and combusted will measure the 
emissions reductions for the project. The calculation process is adapted from the 
Monitoring Report for the project published by EcoSecurities Ltd (2004b), and will be 
described below. 
 
Step 1- Methane combustion in electricity generators 
 
The metered gross annual electricity produced by the NovaGerar Project is aggregated 
from monthly readings and measured in megawatts per hour (MWh). This value is 
multiplied by the generator heat rate to give the value of the total energy input. 
 
MWh * GJ/MWh = GJ 
 
Then, value of the total energy input is converted to equivalent tons of methane by 
using the appropriate factors for methane. 
GJ * 0.0357 GJ/m3 CH4 * 0.000679 tCH4/m3 CH4 = tons of CH4 
 
Finally, multiply the tons of CH4 by the Global Warming Potential of methane (21) to 
get the annual tons of CO2 emissions displaced by NovaGerar project through 
methane combustion to generate electricity (tonnes of CO2) equivalent. 
 
TCH4 *21(GWP) = tonnes CO2-e 
 
Step 2- Methane combustion in flares 
 
Flaring will occur at both the Marambaia and Adrianopolis landfill sites during 
periods of engine maintenance or low demand for electricity. Landfill gas will be 
channelled via flow meters, which will measure the volume of the landfill gas sent to 
the flares (m3). 
 
This volume is multiplied by the fraction of methane gas in the landfill gas (50%) to 
calculate the volume of methane being sent to the flares. The volume of methane is 
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then multiplied by the flare efficiency (98%) to give a net volume of methane burned 
in the flare. The volume of methane is then converted to the equivalent mass of 
methane using a conversion factor. The mass of methane burned in the flare is then 
multiplied by the Global Warming Potential of methane (21). 
 
m
3
 (measured) * .50 * .98 * 0.00067899 t CH4/ m3 CH4 * 21 (GWP) = T CO2-e 
 
Final Step- Summation of Step 1+ Step 2 
 
The total emissions reductions (in tonnes of CO2 equivalent) are the summation of the 
results of the Methane combustion in generators and the methane combustion in 
flares. The sum is then discounted 20% for the Marambaia site for conservativeness 
as this is a site in remediation and therefore less than ideal factors exist. 
 
The only source of project emissions identified is fugitive methane emissions from 
the landfill. It is assumed that the gas collection system will have an efficiency of 
85%. This figure is used to calculate the CERs. 
 
Table 5.7:  Summary Baseline and project emissions from the NovaGerar project 
Crediting 
Period 
Total 
Emissions 
Baseline 
(tonnes CO2) 
Emissions 
Project 
Emissions 
Reductions12 
7 yrs 2,358,500 353,775 1,895,256 
10 yrs 4,339,849 650,977 3,548,494 
14 yrs 8,000,971 1,200,146 6,631,322 
21 yrs 16,790,727 2,518,609 14,072,802 
          Source: Ecosecurities 2004a: 24 
 
                                                 
12
 The emissions being given credits associated with the Marambaia site are reduced by 20% for 
conservativeness due to the unmanaged state of the original site. 
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Calculation of CERs  
 
In table 5.7, the estimated baseline and project CO2 equivalent emissions are 
summarized including the 20 % reduction of emissions that are to be eligible for 
CERs. This is due to the fact that the Marambaia site is a remediation project. The 
certified emission reductions generated by the project will be purchased by the 
Netherlands Clean Development Facility, which was established under an agreement 
signed between the State of the Netherlands, acting through the Ministry of Housing, 
Spatial Planning and the Environment (VROM) and the World Bank, authorizes the 
World Bank, as Trustee, to purchase greenhouse gas emission reductions from 
projects on behalf of the Netherlands. This Facility will purchase (up to and including 
2012) 2.5 million tons of carbon dioxide equivalent from the NovaGerar project at a 
price of €3.35 (US$4.34 at today’s exchange rate) a ton of carbon dioxide equivalent, 
for a total estimated purchase o€ 8,492,250 (US$11,001,257) (World Bank 2004). 
 
Investor Inspired Sustainability 
 
Though S.A. Paulista is responsible for landfill operations, it is the joint venture 
NovaGerar who explore all business related to the use of the landfill to gas and is the 
legal contractual partner of the Netherlands Clean Development Facility.  
 
The NovaGerar project was selected based on this criteria developed by VROM 
(Ministry of Housing, Spatial Planning and the Environment) for the acceptance of 
purchasing CERs from a CDM project.  
 
Cost-effectiveness and sustainability will play a major role in selection and approval 
of NCDF projects. Projects are drawn from a broad range of technologies and 
processes in energy, industry, and transport, which provide various vehicles for 
generating CERs, which contribute to sustainable development and achieve transfer of 
cleaner and more efficient technology to Host Countries.  
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Brazil’s Experience with LFG 
 
In the region of Latin America, there has been little development of the use of landfill 
gas for electricity generation, with the exception of Chile. This is partially due to the 
fact that most of these nations lack the environmental regulation that would require 
the collection and burning of landfill gases but the primary reason is that such 
activities are not economically viable. 
 
Brazil has two examples of past programs that involved the use of landfill gas. These 
occurred during a period of time where Brazil was promoting alternative fuel sources 
in order to increase self-sufficiency and offer alternatives to high fossil fuel prices. 
Both of these programs were implemented in the city of Rio de Janeiro by 
COMLURB (Municipal Waste Management Company of the City of Rio de Janeiro). 
The first occurred between 1977 and 1985 and consisted of the daily collection of 
10,000 cubic meters of gas from a former municipal landfill. This gas was piped 
through 3 km pipeline to the natural gas plant where the LFG was mixed with the 
cracked natural gas produced at the plant.  The second project occurred from 1980-
1985, and consisted of a system for collecting, purifying and compressing LFG to be 
used as fuel for a fleet of 130 light and heavy vehicles for the urban cleaning 
company. (Monteiro 2003:9-10) 
 
The use of landfill gas as a power source may become a useful tool for the 
remediation of open dump sites and the implementation of new sanitary landfills, 
since this can result in additional resources, namely the fuel itself and the CERs from 
the CDM (Monteiro 2003:7). This is extremely relevant to Brazil and most 
developing countries, for that matter, as it is common practice to have unmanaged 
open dumpsites both outside of the urban area and in some cases there are smaller 
informal ones in close proximity to the residential areas.  
 
The most common type of final disposal of urban waste in Brazilian municipalities 
are open dumps (Lixão), which are typically found just outside large urban areas 
without any kind of treatment. The environmental damage caused by these sites 
include the contamination of water tables, the proliferation of disease vectors 
(rodents, roaches, mosquitoes), the silting up of rivers and channels, the pollution of 
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water resources and of the atmosphere by the combustion of residues or by the release 
of biogas, in addition to disrupting the local landscape. According to a study done of 
Brazilian municipalities: 61.9% deposit their waste in open dumps, 25.5% state that 
they have adequate landfills, and 12.6% did not report where they deposit their solid 
waste (Monteiro 2003:9). 
 
The CER credits will allow the installation of a project that will help to contribute to 
the reduction of GHG emissions and what is more relevant to the local community, it 
is encouraging better management of waste and landfills which will improve the 
health of the local area and the quality of life in the areas served by the facility. As 
part of the project approval process, the NovaGerar Project was subject to assessment 
of the sustainability of the socio-economic and environmental impacts of the project. 
These impacts will be discussed in Chapter 8 where we will use the SSN GS Matrix 
to assess the sustainable development effects of both case study projects.  
 
Figure 5.8 Photos of Marambaia Site (Usher 2003) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Before Recovery Process    During Recovery Process 
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Figure 5.9 Adrianopolis Sanitary Landfill Site during construction (Usher 2003) 
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Chapter 6 - Gujarat Fluorochemicals Limited (GFL) 
Thermal Oxidation of HFC-23 in India 
 
The second CDM project that we investigated was the Gujarat Fluorochemicals 
Limited (GFL) thermal oxidation venture, which recently became registered after its 
approval by the CDM executive board in February of this year (EB 18 2005:8). 
Located in Gujarat, India, the project seeks to reduce GHG emissions through the 
thermal oxidation of HFC-23, a by-product in the manufacture of HCFC-22, and a 
GHG with an extremely high Global Warming Potential. 
  
We selected this project for our study for a number of reasons, the first of which was 
due to the shear number of credits that this project is forecasted to generate.  It was 
initially thought that during its seven-year accreditation period it would generate 
approximately three million CERs per year and this figure has recently been adjusted 
to 3.38 million.13  To put this figure into perspective, there are currently 91 projects in 
the CDM pipeline (4 registered and 87 at various points of the process), which have a 
total potential for approximately 15.7 million annual CERs.  The average project is 
therefore expected to generate around 0.173 million CERs, and only three other 
projects are anticipated to generate over a million annual CERs, none of the three 
more than 1.5 million.  As a result, even if all 87 projects currently in the pipeline 
awaiting registration do indeed become registered, the GFL project in India would 
still be responsible for over 20% of the annual CERs.   
 
Another reason that we chose this particular project was because its host country was 
India, one of the largest developing countries, and also one of the countries 
specifically cited by President Bush when he outlined the reasons for the United 
States refusal to ratify the Kyoto Protocol. 
 
                                                 
13
 All data with respect to project CER values and the number of CDM projects currently in the 
pipeline are up to date as of April 6th, 2005.  They are courtesy of Jørgen Fenhann at the UNEP Risoe 
Centre, and are available at: http://www.cd4cdm.org/Publications/CDMpipeline.pdf. 
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India 
 
India, with of over 1.1 billion people, currently finds itself second to only China in 
terms of population. However, according to the latest United Nations World 
Population Prospects, by 2030 India is likely to overtake China with a population of 
nearly 1.45 billion.  Whereas China’s population is expected to stabilize and start 
decreasing around that time, the population of India is expected to continue increasing 
(albeit at a slower rate), well past 2050 (ESA 2005). By adding more then 800 million 
people over the last 60 years, and simultaneously experiencing a tremendous increase 
in its economic output, India now faces a situation where huge strains are being 
placed on both its infrastructure and environment (Bhardwaj et al. 2003:21). 
 
This economic growth corresponded to a yearly increase in primary energy demand of 
3.6% for the last thirty years, which in 2004 resulted in India now accounting for 5% 
of total world demand (IEA 2004:269).  The ensuing pollution and health related 
problems due to this reliance on fossil fuels have also increased considerably.  In fact, 
a report from the Indian Ministry of Environment and Forest estimated that in recent 
years the costs related to this environmental degradation are equivalent to 
approximately 4.5% of India's gross domestic product (Bhardwaj et al. 2003:21). 
These concerns are 
likely to increase 
given forecasts for 
India’s economy, 
energy demand, and 
CO2 emissions for the 
next 25 years. 
According to the 
International Energy 
Association (IEA) 
World Energy 
Outlook 2004, India’s 
GDP is forecasted to 
grow at an average of 
 
 
 
Source: IEA 2004:270 
Figure 6.1 – Primary Energy Demand in India 
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4.7% per year till 2030, with the highest yearly rates occurring at present (IEA 
2004:269). 
 
This is a great concern for the environment because there exists a very high 
correlation between economic growth, energy demand, and greenhouse gas emissions. 
This is particularly true when a large portion of the energy demand is satisfied 
through the use of coal, as is the case in India, which currently fulfils a third of total 
energy demand via coal (IEA 2004:269). This is born out by IEA forecasts for 
primary energy demand and GHG emissions, which are expected to annually increase 
by 2.3%, and 2.9% respectively (IEA 2004:269). 
 
In terms of GHG emissions, the result of this trend is that by 2030 India will produce 
more than twice as many annual GHG emissions as it does now, thus raising their 
yearly level to 2254 Mt (IEA 2004:271). Over 60% of these 2030 emissions will be 
attributed to power generation, which will see substantial annual growth in the range 
of 4.4%, and currently accounts for roughly 73% of India's coal consumption (IEA 
2004:269).   Compounding the global concern of the GHG emissions is the more local 
issue of pollution, which by 2030 is forecasted to result in more than 420 thousand 
annual deaths from pollution-induced illnesses (IEA 2004:271).14 
 
Parties Involved 
 
Before turning to the project itself, a brief description of the parties involved with the 
project is provided below. 
 
Gujarat Fluorochemicals Limited, Gujarat, India 
 
The project promoter for this CDM endeavour is Gujarat Fluorochemicals Limited 
(GFL), a publicly listed company on the Mumbai, National Ahmedabad, and Delhi 
                                                 
14
 It should be noted that all IEA figures used were based on their ‘Reference Scenario’, which takes 
into consideration all the policies and measures that had been adopted up till mid-2004, but not any that 
may be adopted in the future.  An ‘Alternative Scenario’ is also given where polices and measures that 
are currently being considered, or are likely to be implemented, are also factored in. In this ‘Alternative 
Scenario’ reductions in energy use and GHG emissions are witnessed, as 2030 primary energy and 
CO2 emissions are respectively 12% and 19%, lower then in the ‘Reference Scenario’.  However, in 
comparison to today these are still immense increases, and greater actions are needed than those 
contemplated in the “Alternative Scenario’ if these are to be averted  (IEA 2004:368). 
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exchanges.  GFL was incorporated in 1987 and is currently the largest producer of 
refrigerant gases in India (PWC 2004:65). The two main types it manufactures are 
Chlorofluorocarbons (more commonly known as CFCs) and Hydro- 
Chlorofluorocarbons (HCFCs) (PWC 2004:65). The role of GFL as set out in the 
project design document is to “Implement the project activity, which entails the 
development, design, engineering, procurement, finance, construction, operation and 
maintenance of the system for thermal oxidation of HFC-23” (PWC 2004:11). In 
addition, on behalf of itself and the other project participants, GFL is responsible for 
relaying all project-related information to and from the CDM executive board and 
UNFCCC. In terms of the CERs to be generated from the project, GFL will receive all 
the CERs except for those, which it assigns to the other project participants (PWC 
2004:11). 
 
Ineos Fluor Limited, United Kingdom 
 
The technology sponsor will be Ineos Fluor Limited (Ineos); a British company that 
specializes in expertise and innovation with respect to fluorine chemistry.  It is part of 
the broader INEOS group, which is a leading global manufacturer of specialty and 
intermediate chemicals.  Ineos Fluor has been operating a thermal oxidation of HFC-
23 system in Runcorn, England since 1999, and therefore has significant experience 
with the commissioning and operation of such plants. According to the project design 
document, the UK Climate Programme (2000) recognized that these activities deliver 
significant emission reductions (PWC 2004:9).  Ineos will provide technical advice 
and assistance regarding the implementation and operation of the project activity, in 
particular with respect to baseline study, methodology, monitoring and verification, 
project design document preparation, validation and registration (PWC 2004:11). In 
return for these services, Ineos will receive a portion of the CERs as outlined in the 
agreement between said party and GFL. 
 
Sumitomo Corporation, Japan 
 
Sumitomo Corporation conducts commodity transactions in a range of industries, 
organizes and coordinates various projects, provides customers with financing, and 
invests in an assortment of industries.  Through Daikin Industries, which maintains 
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similar plants in Japan, Sumitomo will provide assistance with respect to the ongoing 
operations and maintenance of the thermal oxidation project.  In addition, Sumitomo 
will assist with the sale of CERs, which are to be sold in Japan (PWC 2004:12). 
 
Cooperatieve Centrale Raiffeisen Boerenleenbank B.A. (Rabobank), Netherlands 
 
This Dutch Bank, which had its roots in agriculture and is now a world leader in food 
and agri-financing, has expanded its operations to include a wide range of services 
(Rabo 2004).  With respect to the CDM project, its role is essentially to facilitate the 
purchase of emission reductions on behalf of the Dutch government.  
 
Price Waterhouse Coopers 
 
Price Waterhouse Coopers, the world’s largest financial and professional services 
organization, are project advisors to GFL, and aided them in the development of the 
project design document, particularly with respect to baseline methodology and the 
monitoring and verification protocol.  Price Waterhouse Coopers also helped ensure 
that the project would attain host government approval, as well as comply with 
UNFCCC criteria (PWC 2004:32). 
 
SGS United Kingdom Ltd 
 
The designated operational entity responsible for the CDM project activity 
registration and validation report form was SGS Climate Change Programme.  SGS is 
the world’s self-proclaimed leading inspection, verification, testing and certification 
company.  Through its certification services division, SGS certifies that systems or 
services meet the requirements of standards set by governments, various 
standardization bodies, or that of its customers (SGS 2004). 
 
The Plant 
 
Gujarat Fluorochemicals Limited has operated a HCFC-22 plant in Gujarat, India (see 
Figure 6.2) since 1989 where it produces HCFC-22 (Chlorodifluoromethane) for use 
in refrigeration and air conditioning units.  
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Figure 6.2 – Location Map of Gujarat Fluorochemicals Limited 
 
 Source: (PWC 2004:70) 
 
 
When released, HCFC-22 lasts in the atmosphere for 12 years and has a global 
warming potential of 1700, but because the Montreal Protocol will restrict its use as a 
refrigerant gas, it is not a greenhouse gas covered by Kyoto (McCulloch 2005:2). 
Under the Montreal Protocol developed countries are scheduled to phase out its use in 
these products by 2040, while developing countries will have a much longer a phase-
out period (McCulloch 2005:iii). However, HCFC-22 is also used as a chemical 
feedstock in the manufacture of fluoropolymers, an application, which has not yet 
been restricted in either developed, or developing countries.  Overall, its use in the 
developed world will see a large decrease in upcoming years, while in developing 
nations its use will increase significantly (McCulloch 2005:iii). These trends are 
depicted in table 6.3. 
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Table 6.3 - Historical and Projected HCFC-22 Production 
 
Source: (McCulloch 2005:4) 
 
The main feedstocks used in the production of Chlorodifluoromethane (CHClF2) are 
Chloroform (CHC13), Fluorspar (CaF2), and Sulphuric Acid (H2SO4).  One of the 
unavoidable by-products of this process is HFC-23, a gas that is reported to have a 
low toxicity and therefore its release is not regulated in India.  Due to this lack of 
regulation, and the fact that there is no marketable use for HFC-23 in India, the GFL 
plant has up to this point simply vented the HFC-23 into the atmosphere.15 The real 
concern from a global warming perspective is that HFC-23, also known as 
trifluoromethane (CHF3), lasts in the atmosphere for approximately 206 years, is quite 
                                                 
15
 In fact after its use in production of Halon-1301 was phased out in 1994, there remain few uses at all 
for HCF-23 (limited to use in some refrigerants and fire extinguishants) and unless these products are 
discarded of properly, the HCF-23 is eventually released (McCulloch 2005:2). 
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effective at absorbing infrared radiation, and therefore has an extremely high global 
warming potential of 11,700  (McCulloch 2005:2). 
 
Production capacity 
 
The GFL plant is what they call a swing plant, in that it is capable of producing three 
different products CFC-11, (CFCl3) CFC-12 (CF2Cl2), and HCFC-22 (CHCLF2), 
though only one at any given time. The plant can typically produce 60 tonnes of 
HCFC-22 per day although the maximum is up to 75 tonnes per day.  Based on an 
operating schedule of 345 days/year, and a production of 60 tonnes per day, this 
works out to a yearly production capacity of over 20,700 tonnes (PWC 2004:14). 
 
In terms of the percentage amount of HFC-23 that is produced via the production of 
HCFC-22, throughout the world the process usually results in 3-4 tonnes of HFC-23 
being produced for every 100 tonnes of HCFC-22.  Thus on a mass basis the HFC-23 
generally represents between 3% and 4% of the end product, while the current best 
available technology results in HFC-23 representing 1.37% of the end product  
(McCulloch 2005:iv).   The fact the facility is a swing plant does give GFL greater 
flexibility in terms of what product to produce, however this flexibility does at a 
price, as the amount of HFC-23 that is produced as a by-product is higher at a swing 
plant than one which strictly produces HCFC-22.  Figure 6.4 displays the GFL plant’s 
percentage release of HFC-23 over the last four years.  
 
Table 6.4 – HFC-23 produced as a percentage of HCFC-22 
 
Source: PWC 2004:70 
 
Thermal Oxidation Process 
 
The purpose of the CDM activity is to eliminate the release of HFC-23 through a 
collection and thermal oxidation system which decomposes the HFC-23 into its 
products of combustion (PWC 2004:8).  Fuelled by LPG (or another fuel) a single 
stage thermal oxidation process involves the HFC-23 (along with a small amount of 
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HFCC-22 and air) being oxidized at a temperature of 1200 degrees Celsius, and 
typically results in 99.999% of the HFC-23 being destroyed (PWC 2004:18). The 
main gases resulting from this process are CO2 and water vapour, as well as hydrogen 
fluoride, hydrogen chloride, nitrogen and oxygen.  In addition, CO, NOx, N2O, SO2 
and dioxins are also generated at this step, all at emission rates, which have been 
deemed to be within accepted levels (PWC 2004:9). This mixture of gases (referred to 
as the gas stream in the project design document) is then cooled with water, resulting 
in hydrochloric acid (HCl) and hydrogen fluoride (HF) being absorbed and the 
creation of an aqueous solution.   The remaining unabsorbed gases are sent for 
recovery or neutralization, a process, which entails these gases being scrubbed with 
caustic solution to neutralize and remove remaining hydrogen chloride and hydrogen 
fluoride.  The resultant gasses, which are now primarily N2, O2, CO2 as well as some 
moisture, are vented to the atmosphere through a stack at levels which the project 
design document state meet environmental standards (PWC 2004:9). 
 
Meanwhile, the remaining aqueous solution undergoes a neutralization/recovery stage 
involving the introduction of slaked lime (hydrated lime), before being transferred to 
a settling/precipitation tank.  At this point calcium chloride (CaCl2) and calcium 
fluoride (CaF2) settled solids are removed (primarily CaF2), and the remaining filtrate 
(mother liquor) is removed as overflow. This liquid overflow is then treated to 
recover water, the majority of which is recycled through the system, and any 
remaining effluent is sent to the solar lagoon. The settled solids are further dried to 
remove any remaining water, and the CaCl2 and CaF2 solids are then disposed in a 
landfill (PWC 2004:9).  Any water that is not recycled is treated at the effluent plant 
and discharged. A diagram setting out the entire process, along with many of the 
products and by-products of each process, is provided in Figure 6.5. 
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Figure 6.5 – Diagram of Thermal Oxidation Process 
 
Source: PWC 2004:79 
 
Technology 
 
According to the project design document, the technology required for this process is 
currently not available within India as there are no Indian based companies which 
have any experience with incineration of HFCs. Therefore, the thermal oxidation 
plant and its technology will be imported from abroad through GFL’s technology 
sponsor Ineos, which has significant experience within this field (PWC 2004:9). 
 
Additionality 
 
In terms of additionality, the project meets this requirement because there are 
currently no regulations regarding the release or production of either HFC-23 or 
HCFC-22 in India, so any effort to do so is a voluntary act.  In addition, as there is no 
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market for HFC-23, thermal oxidisation is deemed an appropriate method for 
eliminating it.  The related issues of additionality and establishment of appropriate 
baselines will be reviewed in greater detail when we focus on the approved 
methodology below. 
 
Financing 
 
One of the requirements for a CDM project is that it must demonstrate that any public 
funding received will not result in the diversion of any Official Development Aid 
funds. Due to the fact that the project sponsors will provide for the financing of the 
project, and therefore no public funding will be needed, this becomes a non-issue 
(PWC 2004:25). 
 
Reduction of GHG emissions 
 
The largest single benefit associated with this project is the almost complete 
elimination of HFC-23 emissions by the GFL plant. Thermal oxidation technology 
such as that which was recently put into place at the GFL plant represents the 
potential for a substantial global reduction of GHGs compared to the business as usual 
scenario.  This is reflect in table 6.6, which forecasts what the global emissions of 
HFC-23 would likely be under the business as usual scenario, and then compares this 
to the projected HFC-23 emission level if current best practices such as thermal 
oxidation are applied.  Keeping in mind that each tonne of HFC-23 has a global 
warming potential equivalent to 11,700 tonnes of CO2, it quickly becomes apparent 
that the promotion of such technologies could help reduce annual global CO2 
emission equivalents by over 250 million tones by years 2014 and 2015. 
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Table 6.6 – Forecasted Emissions of HFC-23 (in thousands of tonnes per year) under  
the Business as Usual Case, which represents a maximum, and a Reduced  
Emissions Case, which represents the application of current best practices. 
 
Source: (McCulloch 2005:20) 
 
Sustainable Development and Environmental Impacts 
 
With regards to the sustainable development of this particular CDM project, the 
project design document listed a number of potential benefits and we will discuss 
each of them in greater detail in Chapter 8.  The Indian designated national authority 
judged that these benefits contributed adequately to the national sustainable 
development of the country, and therefore issued its approval of the project.   
 
Under Indian law there is a rating scale that determines what category of industry 
requires an environmental impact assessment be conducted and approved by the local 
pollution board.  As this project did not fall under such a category a “Certificate of No 
Objection” was provided by the Gujarat Pollution Control Board, dated 15 March 
2004 (GFL VR 2005:14). The project parties did undergo a voluntary environmental 
impact assessment; however these results have not been made available to the public.  
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The project design document did address the anticipated environmental effects of the 
project, and these impacts will also be discussed and assessed in Chapter 8 as well. 
 
Approved Methodology 
 
The GFL project chose to use an already Approved Methodology, AM0001 - 
Incineration of HFC-23 waste streams, as this methodology’s inception was based 
upon a very similar project in Korea.   According to page 26 of GFL’s project design 
document, the project met the requirements of AM 0001 and its baselines and 
monitoring criteria by maintaining that: 
a) There are no regulations in India on the production of HCFC-22, and HFC-23 
being a by-product of HCFC-22, there are therefore no restrictions on the 
production of HFC-23. 
b) There are no regulations in India on emission of HFC-23. 
c) A cut-off rate of 2.9% has been set to ensure that no unfair claim of credit by 
decomposition of excess HFC-23 will be permitted under this CDM project.16  
d) No credit is given for HFC-23 that is recycled in the normal operation of 
HCFC-22 plant 
e) The HFC-23 to be decomposed is not being diverted from alternative uses as 
GFL proposes to only decompose HFC-23 generated at its own facility, since 
the plant began operations, all the HFC generate to date has been vented to the 
atmosphere. 
f) There is no known market for HFC-23 in India. 
 
                                                 
16
 This cut-off rate pertains to the maximum amount of HFC-23 (as a percentage of total HCFC-22 
produced) that the project can receive credit for eliminating.  Therefore even if more then 2.9 % of the 
total product is HFC-23, and it is all eliminated, the plant will only receive credit for an amount equal 
to 2.9% of the HFC 22 produced.   Based on the recommendations of the Methodology panel, this 
figure was derived by adopting the lowest HFC-23 / HCFC-22 ratio achieved by the plant for the last 
three years (2000-2002), as depicted in Figure 6.3. With respect to the IPCC, it has set a default rate of 
4% for older factories, and 3% for newer ones, so the rate of 2.9% is inline with these defaults.  Given 
recent measurements using a flow meter, and the fact that  it was the lowest value achieved within a 
four year period, GFL also considers it to meet the requirement of being conservative estimation (PWC 
2004:24).  However, this figure of 2.9% only represents the maximum percentage of HFC-23 the 
project may receive credit for, as AM 0001 also calls for the establishment of a monitoring system to 
determine the actual amount of HFC-23 destroyed.  To comply with this, the GFL plant will operate 
two mass flow meters to measure the actual amount of HFC-23 eliminated (PWC 2004:34). 
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Baseline Scenario  
 
Under AM0001 the baseline release of HFC-23 (the amount of HFC-23 that would 
have been released in the absence of the project) is determined by multiplying the 
actual quantity of HFC-23 per year to be decomposed in the thermal oxidation facility 
(QHFC-23), by the fraction of HFC-23 required to be destroyed by the regulations of the 
country in year y (Zy), giving the following formula: Q BL HFC-23 = Q HFC-23 x (Zy).  In 
India’s case there exist no such regulations on the release of HFC-23, so Q BL HFC-23, is 
therefore equal to zero.  Thus every tonne of HFC-23 that is destroyed (keeping in 
mind the aforementioned cut-off ratio), is therefore considered to be in addition to 
what would have occurred had the project not been undertaken.  
 
It is important to note that nowhere in the baseline methodology does it consider what 
an appropriate baseline for the amount of HCFC-22 should be.  Apart from 
establishing a cut-off ratio, the methodology simply allocates credit for the 
destruction of all HFC-23 that occurs as result of the production of HCFC-22. This is 
potentially problematic, as the baseline scenario should represent the amount of HFC-
23 (essentially a ratio of the amount of HCFC-22 produced), which would have been 
produced in the absence of the project.  However, due to the associated revenues to be 
generated from CERs, there is now an incentive to produce more HCFC-22 then 
normal business as usual economic considerations would otherwise dictate. This is an 
incentive the baseline should factor in, but it does not, and this is a point to which we 
will return to later in this chapter. 
 
Calculation of GHG emissions 
 
With the baseline value determined, we now turn to the all important blueprint for 
calculating the GHG emission reductions of the project. This is calculated by taking 
the amount of HFC-23 from HCFC-22 production which was destroyed at the facility, 
less the baseline HFC-23 destruction that year, multiplying this by the Global 
Warming Potential of HFC-23, and then subtracting the GHG emissions attributed to 
leakage and the thermal oxidation process.  This is expressed by the formula: 
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ER = (Q HFC-23 – Q BL HFC-23) x GWPHFC-23 – EP where EP = ETOP + EL  
Source: PWC 2004:28 
• Where ER is GHG emission reduction measured in tonnes of CO2 equivalent 
• Q HFC-23 is the Quantity of waste HFC-23, in metric tonnes, destroyed during the 
year measured. 
• Q BL HFC-23 is the Baseline quantity of HFC-23, in metric tonnes, which would 
have been destroyed during the year 
• GWPHFC-23 is the approved global warming potential value for HFC-23 (11 700 
tonnes CO2/tonne HFC-23) 
• EP is the Sum of GHG emissions due to the thermal oxidation process and 
leakages associated with the process, in metric tonnes of CO2 equivalent 
• ETOP is the GHG emissions due to the thermal oxidation process in metric tonnes 
of CO2 equivalent 
• EL is the GHG emissions due to GHG leakages, in metric tonnes of CO2 
equivalent.  These leakages are emissions related to the thermal oxidation process 
and consist of CO2 equivalents due to usage of power, steam, hydrated lime, 
caustic soda, and fuel for transport of solid waste to landfill.  
 
Thus all the GHG emissions, which can be attributed to the project and have been 
factored into the above calculations in terms of their CO2 equivalent, are: 
• HFC-23 leakage due to the release of un-decomposed HFC-23 from the 
thermal oxidation system 
• oxidation of HFC-23 
• oxidation of LPG (or other fuel) 
• generation of power in the amount that required to operate the system 
• generation of steam in the amount that is required to operate the system. 
• production of hydrated lime that is consumed by the system 
• production of caustic soda that is consumed by the system (only includes 
equivalent CO with respect to that consumed by the caustic soda plant)  
• the disposal of solid waste (PWC 2004:24). 
 
At first it appears as though there are substantial GHG emissions associated with this 
project due to the HFC-23 leakages and CO2 emissions, which the plant will produce 
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through the thermal oxidation process.  However, GFL came up with estimates for all 
these figures based on their 2003 HCFC-22 production numbers of about 10 000 
metric tonnes. The total emission reductions due to project activity would have been 
3,393,000, the total increase in emissions from project activity were only 1075, and 
therefore the net GHG emission savings for that year would have been 3,391,925 
metric tonnes of CO2 equivalent (PWC 2004:50-51). 
 
Concerns 
 
After a few alterations to its project design document, the executive board deemed 
that the GFL project complied with AM 0001 and the project was registered in 
February of 2005.  There were some minor difficulties in terms of meeting the AM 
0001 guidelines, but the real debate has taken place with respect to AM0001 itself.  In 
fact, at the 15th meeting of the executive board, it was agreed that the Methodology 
Panel should review AM0001 and make recommendations as to how it could be 
improved, and until this is done the methodology has been put on hold (EB 15 
2004:3).  This was partially addressed at the 18th meeting, but it was determined that 
the Methodology Panel should further consider the matter, and present their 
recommendation at the 19th meeting, where the executive board will agree on a 
revised version of AM0001 (EB 18 2005:4). 
 
One of the major concerns with AM0001 is that the projects that qualify under its 
baselines (such as the GFL project) have the potential to earn such a substantial 
amount of credits that it may affect their HCFC-22 production levels.  If we return to 
GFL’s hypothetical emission savings in 2003 and apply some rough cost estimations 
we see that these concerns are not unfounded.  According to the 2003 figures, 10 000 
metric tonnes of HCFC-22 were produced, which using the conservative cut-off rate 
would mean 290 metric tonnes of HFC-23 would have been destroyed, and this would 
have corresponded to 3,391,925 metric tonnes of CO2 equivalent being averted.  If we 
then apply a very conservative price value of US$4 per CER, we see that the yearly 
revenues from destroying 290 metric tonnes of HFC-23 to be over US$13.5 million.  
Calculating the cost of making these reductions is a little more difficult, however in a 
background report commissioned by the UNFCCC secretariat to assist the 
Methodology Panel in its review of AM0001, the author indicated that the cost of a 
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typical reduction plant to destroy 200 metric tonnes in Europe is approximately US$4 
million, and annual operating costs are US$250,000 (McCulloch 2005:12). If we 
continue to use very conservative estimates, we could therefore assume that installing 
a similar plant in India would cost a maximum of no more than US$6 million, and 
that operating annual costs would be no higher then US$500,000.17 Even given these 
extremely conservative estimates, the project would have covered the capital 
expenditures by the first year, and still have US$7 million in profits. Now if we were 
to amortize the capital costs over a 7-year period, and for simplicity purposes assume 
a zero discount rate and a constant $4 price for CERs, the yearly profit due to the 
project would be over US$12 million. To put this into perspective, this represents an 
additional profit of $1200/metric tonne of HCFC-22 produced given 2003 production 
figures.  As for the price of HCFC-22, prices per tonne in Western Europe and the 
United States are generally about US$2100 – US2400, while prices in South East 
Asia range from US$ 1100 – 1500 (McCulloch 2005:iii). If we assume a profit margin 
of roughly 33%, this equates to profits of US$700 – US800/metric tonne in Western 
Europe and the United States and profits in South East Asia ranging from US$370 – 
500/metric tonne.  While these numbers are perhaps not extremely precise, they do 
demonstrate that CDM projects will have a significant effect on the profitability of 
HCFC-22 production, and may even result in greater profits being generated from the 
CERs then the actual sale of the finished product.   
 
This possibility has given rise to a number of concerns.  Firstly, it removes the 
incentive for developing countries to legislate reforms which reduce the amount of 
HFC-23 that is produced as a by product of making HCFC-22, as it would result in 
their plants receiving less credits (Rajendr 2004:2). Closely related to this, is the fact 
that it also creates a disincentive for developing countries to reduce the amount of 
HCFC-22 that is produced, thus harming attempts made by the Montreal Protocol to 
phase out HCFC-22 production and consumption (Rajendr 2004:2). One of the largest 
concerns from a sustainable development standpoint is that these projects have the 
potential to crowd out the market for CERs.  With the substantial global warming 
                                                 
17
 The larger figure of $500 000 is used because the amount of HCFC-22 disposed of annually would 
be larger then in the UK plant.  It should be noted that it is very likely that these costs would be lower 
in India, as such is usually the case in developing countries. However, these higher figures are used to 
keep the estimates as conservative as possible, and yet the profits associated with this project are still 
quite astounding.  
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potential associated with HFC-23, a few large plants in China alone could earn 
tremendous amounts of credits, thus making it more difficult for CDM projects which 
involve renewables, biomass, and other more sustainable technologies to get access to 
much needed funding.18  Lastly, this possibility also raises objections from developed 
nation governments, particularly those such as the US and Australia who believe that 
Kyoto unfairly harms developed country industries.  They argue that allowing a 
developing nation company to receive additional funding (and in this case pure 
profits) to install a technology that would be required in a developed nation factory is 
yet another example of Kyoto instruments resulting in an unfair playing field for 
developed countries.  Thus, while the contextual legitimacy of this line of reasoning 
could be questioned, the fact that projects of this nature are less likely to promote US 
and Australian support of Kyoto is undeniable.  
 
From the standpoint of individual firms it provides those operators who are receiving 
CER revenue with a tremendous competitive advantage as they could now lower their 
prices accordingly.  This would likely lead to a general decrease in the price of 
HCFC-22, and may force the highest cost producers out of business.  With respect to 
global GHG emissions, this could prove to be positive, as only those facilities 
receiving CER subsidization and operating a HFC-23 elimination system would 
survive (McCulloch 2005:22). The result of such a trend is that the production of 
HCFC-22 will continue to shift to developing countries (primarily China) as they will 
have an enormous price advantage over producers in developed countries that are not 
eligible to receive credits.   
 
In terms of the global market, despite the fact that the price of HCFC-22 could fall, 
this price drop is not likely to affect total demand.  While this may sound contrary to 
natural market forces, the reason for this is that HCFC-22 represents such a small 
portion of the total price of the end products it is found in.  The primary market for 
HCFC-22 is in the use of refrigeration and air condition units, and in both cases the 
HCFC-22 represents less then 1% of the cost of the unit, so even large changes in the 
cost of HCFC-22 are not likely to affect the global demand for these products 
                                                 
18
 China is used as an example due to the fact that the installation of new HCFC-22 is prohibited in 
India, therefore much of the future growth in its production will likely be in China (McCulloch 
2005:5). 
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(McCulloch 2005:12). While this does help to alleviate the concern that HFC-23 
CDM reduction projects would actually lead to an increase in global HCFC-22 
production, the remaining concerns will have to be addressed in other ways.   
 
With respect to the potential overcrowding caused by HFC-23 elimination projects, 
some writers have suggested that one could either limit the amounts of credits that can 
be purchased via such projects, or discount their value (Rajendr 2004:1). Others have 
suggested restricting future CDM projects to the cost of installing the capability to 
eliminate the HFC-23, or lowering the cut-off value (a suggested value of 1.37% has 
been put forward, as it represents the current best available technology)  (McCulloch 
2005:v). 
 
With respect to the GFL plant in particular, one of the concerns alluded to earlier is 
that the methodology does not place a restriction on the total amount of HFC-23 for 
which credit can be received.  While it does place a maximum on the ratio of HCFC-
22 for which credits can be earned, there is no baseline with respect to the amount of 
HCFC-22 a plant chooses to produce.  Of note is the fact that CFCs will be phased 
out in India by 2010, and because the GFL facility is a swing plant and its other two 
products are both CFCs, this will lead to less CFCs being produced, and a 
corresponding increase in HCFC-22.  In fact, the figure of 10 000 metric tonnes of 
HCFC-22 production used in the calculations above will likely be much lower then 
the 2004 and 2005 production levels, which according to GFL’s business plan, will be 
15,000 and 18,500 tonnes per annum respectively (PWC 2004:14).  The production in 
HCFC-22 has been hampered in recent years by the limited availability of 
hydrofluoric acid, a problem that GFL is in process of rectifying.  According to GFL, 
the projects aimed at increasing the availability of this acid were put into place before 
any involvement with the CDM was initiated, and therefore represent a business-as-
usual desire to make use of a greater portion of the plant capacity (PWC 2004:15). 
Given the complete Indian phase out of CFCs by 2010 this contention sounds 
reasonable, however it should be noted that this has not been further investigated. In 
any event, what is important to keep in mind is that after 2010 the plant will only be 
able to produce HCFC-22, for which the plant currently has a capacity of over 20700 
metric tonnes per annum.  Given the huge profit potentials associated with HFC-23 
destruction highlighted above, there exists a risk that the plant may increase its 
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HCFC-22 production purely to increase its baseline, even though HCFC-22 market 
conditions alone may not warrant such an increase in production. Shende Rajendr of 
UNEP, who in her comments to the Methodology board, suggested that the baseline 
be based on historical production figures to alleviate this potential abuse of the current 
methodology, also detected this defect in the methodology (Rajendr 2004:1). 
 
Conclusion 
 
After a great deal of discussion and delay it appears as though a revised version of 
AM0001 will finally be put forth at the 19th meeting, which is scheduled to take place 
on May 11th – 13th.  It is expected to address a number of the concerns highlighted 
above, however it is doubtful that it will address one of the most important factors 
with respect to projects such as the GFL, that being the sustainable development 
component.  
 
This project confers relatively little sustainable development benefits upon the local 
community (particularly in comparison to the massive revenues it is generating), an 
assessment that is shared by a recent report on CDM projects where the authors went 
as far to say that HFC projects such as this may even have adverse affects on 
sustainable development (TERI 2005:28).  Despite this, the GFL project was 
approved by the designated national authority as it apparently met their requirements 
for local sustainable development.  Thus the challenge is to find a way of ensuring 
that the sustainable development component of future CDM projects is maintained, 
while at the same time respecting a developing countries sovereign right to choose 
their own sustainable development goals.  In the chapters that follow we will look at 
possible ways of doing so, and then return to these projects and take a closer look at 
their sustainable development components.  
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Chapter 7 – Methods of Assessing the Sustainable Development 
Component 
 
In chapters 1-4 we presented arguments as to why a CDM with a strong sustainable 
development component was in the best interest of the climate change regime, and in 
the previous two chapters we examined in greater detail two CDM projects that have 
been registered by the executive board.   
 
As was indicated, both of these projects received approval from their local designated 
national authority confirming that the projects would assist with national sustainable 
development goals. However because these standards have the potential to vary 
substantially from country, this “could lead to a race to the bottom”, which would 
undermine the sustainable development component, and as we have established, make 
developing countries less likely to take part in the climate regime long-term.  Projects 
such as the GFL plant in particular are an example of this, as it does not appear as 
though it carries with it a significant contribution to sustainable development.  
Therefore what is needed is some type of global standard for assessing the sustainable 
development impacts of a project, a way of measuring the sustainable development 
component such that it could be applied to all potential CDM projects, whether it be 
by a project promoter, developer, designated national authority, or any other 
interested party.  
 
Before doing so however, we will first address the issue raised by some individuals 
that the assessment of the sustainable development aspect of a project would 
unnecessarily raise transaction costs. While it is true that sustainable development 
assessment will result in some additional transaction costs, these costs can be kept 
quite low if the assessment method and criteria are as simple and transparent as 
possible, key features of a sustainable development assessment tool, which we would 
recommend.  In addition the positive benefits associated with a proper sustainable 
development assessment will more than outweigh these incremental assessment costs, 
particularly for the host countries, who will receive projects with a sustainable 
development component more in line with their national development goals (Olhoff et 
al. 2004:19). 
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Criteria for Assessment tool 
 
In adopting or establishing an assessment tool for the sustainable development 
component of a project, a helpful first step is the outlining of particular criteria or 
indicators that such a tool should incorporate. Examples of indicators that reflect 
sustainable development objectives taken from recent UNEP publications are: (Olhoff 
et al. 2004:11) & (Lee [ed.] 2004:15). 
o An increase in energy efficiency and/or conservation 
o The transfer of technologies and/or financial resources 
o Local environmental improvements, for example cleaner air, water or 
soil, as well as the associated benefits with these improvements, such 
as health related benefits from reduced local air pollution 
o Poverty alleviation and equity considerations through income and 
employment generation 
o Sustainable energy production 
o Private and public sector capacity development 
o Improved access to essential services and resources, such as health 
treatments and water availability 
o Reduced soil erosion and its related benefits 
o Protection of biodiversity 
 
Each of these indicators is represented by the indicator matrix that we use for our 
analysis, and although it is not necessary for each of the indicators to be of a major 
positive impact, it is important for each of them to be addressed if they are applicable 
to the given project. We identified this as one of key aspects in the selection of our 
assessment tool, that it while it should be as comprehensive as possible, it is vital that 
it also be operational and its indicators easy to measure (Lee [ed.] 2004:19). Many 
developing country Designated National Authorities are still in the early stages, and 
therefore any assessment tool which hopes to garner widespread use, would have to 
be one that can be applied in a range of countries, with varying levels of resources, 
capacity and experience.  Such a tool can therefore not incorporate complex 
modelling and research components, but instead should be comprised of indicators 
that can rely on relatively readily available data and reports. Other recommendations 
which we kept in mind were the use of existing measurement techniques, units, and 
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statistical standards for the indicators (such that they would correspond to information 
found in United Nations, IEA, IPCCC reports), as well as also introducing qualitative 
indicators to reflect impacts that can not be demonstrated through quantitative 
indicators alone (Lee [ed.] 2004:20-21). 
 
With these indicators and guidelines in mind we then looked at three different 
approaches: one which is referred to as a cost-effectiveness approach, another known 
as a multi-criteria analysis approach, and lastly the “checklist” or “positive list 
approach” (Olhoff et al. 2004:49). 
 
Cost Effectiveness Analysis Approach 
 
The Cost Effectiveness Analysis approach is essentially a method by which the GHG 
mitigation costs of a project are weighed against the actual reductions of the project 
so that various projects can be ranked in terms of their cost-effectiveness.  This 
approach is based upon the financial practice of discounting, whereby the costs for a 
particular project are estimated for each year, and then each year is discounted back to 
the present day, thus yielding a present value of the costs associated with the total 
GHG emission reductions.  This present value figure is then divided by the total GHG 
emissions figure (measured in tonnes of C02 equivalent) to give the cost of emission 
reduction/tonne of C02 equivalent, a ratio, which can then be easily compared against 
other projects’ cost effectiveness ratios. 
 
To determine whether this may be an approach we could adopt, we reviewed the 
conclusions made by the authors of a Risoe publication, which had applied this cost 
effectiveness analysis approach to a group of CDM projects.   
 
One of the first things that must be said about this approach is that it starts off by 
assuming that all the proposed projects have met their due diligence, in that their 
environmental and social impacts have been reviewed and found acceptable (Olhoff et 
al. 2004:67). This is a cause of concern because it again raises the question of whose 
standards it has met in terms of social impacts, the national governments?  If so, this 
would not appear on first glance to be an improvement on the current situation, at 
least with respect to preserving the sustainable development component.  Secondly an 
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assumption is made that public consultations have been undertaken and the “projects 
have at least broad public support” (Olhoff et al. 2004:67). Without requiring the 
presentation of supporting documentation this is quite a bold assumption to make, 
particularly when we consider the feasibility of attaining ‘broad public support’ in 
rural areas within developing countries.19 Given that information has often not been 
provided in their native tongue, or in a manner that is particularly easy to understand, 
it would seem logical that consultations acquiring this broad support should be able to 
substantiate this claim, and therefore a desirable trait for a sustainable development-
monitoring tool. 
 
The authors of the Risoe case study came up with three main conclusions with respect 
to the cost effectiveness analysis approach for judging CDM projects (Olhoff et al. 
2004:78-79): 
• The choice of discount rate for use in the present value calculations is 
extremely important, and changes to this can quickly make some projects 
seem either economically feasible or inappropriate 
• Most of the projects looked at did not require the carbon benefits to justify 
their undertaking. In terms of present value, where benefits with respect to 
employment, the environment and foreign exchange were factored in, 
these benefits were enough to justify the projects undertaking. However 
the carbon benefits would greatly facilitate the financing of the projects, 
something that the present value calculation may not factor in depending 
on the discount rate used, and what interest rate the project participants 
would be paying.   
• For the projects looked at here the environmental and social benefits were 
never really critical to the analysis.   
 
Given these conclusions, we see that the major focus of this approach is an economic 
present value of various projects to determine their economic viability, and while a 
part of the assessment does involve consideration of sustainable development factors 
such as employment effects, environmental effects, foreign exchange effects, use of 
government funds, and risk of failure, these impacts were not deemed to be critical to 
                                                 
19
 It should be noted that a number of CDM projects would be in rural areas, particularly hydro projects 
which are not usually in urban areas. 
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the analysis.  In conjunction with the concerns noted above with respect to 
stakeholder consultations and the meeting of social and environmental criteria, we 
deemed that while the ability to rate projects according to their cost-effectiveness is a 
valuable attribute, it should not be the focus of a tool whose goal it is to assess the 
sustainable development component of a project.  
 
Multi-criteria Analysis Approach 
 
The Multi-criteria Analysis tool does not start by looking at a particular project, but 
instead it first detects options for potential projects.  It then identifies objectives and 
criteria before assigning these criteria with weights to reflect their relative 
significance (Olhoff et al. 2004:48). In an Egyptian example, suitable projects were 
sought out by looking at all sectors of the Egyptian economy and identifying those, 
which had the highest GHG emission reduction potential.  After this screening, 22 
projects were selected as possible CDMs and the marginal abatement cost, the cost of 
carbon saved, the GHG reduction potential, and expected payback period, were all 
calculated.  Each possible project was then assessed according to a set of national 
sustainable development criteria, and criteria put forward by the investors, after which 
7 projects were chosen to become possible CDM projects (Olhoff et al. 2004:61). In 
the Multi-criteria Analysis tool point scheme, Environmental and Social criteria only 
accounted for 30 of the 180 points, with 80 Economic points being awarded according 
to the host country concerns, and 70 points allocated to the investor concerns.  We 
found these weightings to be problematic, as the economic criteria received a far 
greater share then those which incorporated sustainable development criteria, and 
while these weightings could be altered, from our perspective there were other 
problems associated with this form of analysis.  First and foremost was the idea that 
the tool we envision using would be used to assess a wide range of proposed projects 
using a standardised form, not to identify potential areas for viable projects and then 
establish criteria on a base by case basis.  In addition, as changes to the weightings 
used in a multi criteria analysis could have large affects on which projects are deemed 
to be most appropriate, it was recommend that some kind of sensitivity analysis 
should be done with respect to the weightings given to various factors (Olhoff et al. 
2004:80-81).  This runs contrary to our criteria of utilising a tool, which while 
comprehensive is still as simple and operational as possible, as the requirement of a 
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sensitivity analysis introduces undue complexity.  Therefore while we acknowledge 
that multi criteria analysis approach has a lot to offer in terms of discovering what the 
best potential projects for a given region or country may be, it does not conform to 
our criteria for a relatively simple tool for the assessment of the sustainable 
development impacts of a wide-ranging group of CDM projects.  
 
SSN Matrix tool  
 
The third tool we examined falls under the ‘checklist approach’ and consists of a 
number of sustainable development indictors to be used in evaluating the sustainable 
development component of CDM project.  This matrix tool was first developed by the 
NGO SouthSouthNorth and has since been further developed in cooperation with 
WWF and Helio International. The latest version of the tool is found in the recently 
launched Gold Standard, which also incorporates feasibility indicators, eligibility 
criteria, and additionality filters to ensure that proposed CDM projects meet a higher 
standard of environmental integrity.  We will return to the other aspects of the Gold 
Standard later in chapter 9, but for now we will zero in on the SSN matrix tool found 
within it.   
 
The three main components that are included in the matrix are subdivided into 
environmental sustainability, social sustainability, and economic and technological 
development, which is of relevance for us because these are also the three main 
components of sustainable development we have identified as those we wish to 
address.  Within each of these categories are a number of indicators and sub-
indicators, which are to be assessed and then given an integer score. The scoring 
system goes from -2, to +2, ranging from major negative impacts through to major 
positive impacts as compared to the baseline situation.  For a project to receive a 
passing grade, each subtotal must be non-negative, and each indicator must score 
better then -2 (Olhoff et al. 2004:57).  In this sense it should be noted that unlike the 
multi criteria analysis approach, no weights are assigned to the various indicators, 
which suggests that each indicator is of equal value, an aspect that maintains the 
simplicity of the tool.  There are 12 total indicators, and a number of sub indicators (a 
complete version of the tool is provided in the following chapter) which has led some 
authors to argue that because there are so many sustainable development indicators 
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used in the SSN matrix tool, it could be difficult to find information for all of them. 
This in turn implies higher transaction costs, which goes against our belief in a simple 
and transparent system (Olhoff et al. 2004:57).  While this is a valid concern, the 
Gold Standard states that the matrix should be filled out using “existing data from 
existing reports” and therefore we find that this tool strikes the balance between being 
comprehensive, but at the same time simple and operational (GSA 2005:2). 
 
Another stated drawback is the tool’s heavy reliance on qualitative indicators, which 
relies upon data that has a great deal of subjectivity. Additionally, collection of 
qualitative data when done thoroughly can be time consuming, which may contradict 
our purpose of accessibility of using the tool, and at the other extreme it can run the 
risk of being superficial.  However, qualitative analysis allows for a contextualization 
of given data to be tailored for the given situation. The concerns mentioned are 
important to keep in mind when deciding upon whom these decision makers will be, 
and what standards they must adhere to. 
 
In their final analysis of the SSN matrix tool, the authors of the Risoe book found that 
it was based upon a comprehensive and complete set of indicators, and most 
importantly that it would be relatively simple to apply.  This meets our standard for a 
tool that is operational (in that it is based on accessible information) and one, which 
will not create a heavy financially or human resource burden on a designated national 
authority, or other interested party.  The tool also conforms to our strong 
sustainability criterion because a number of the indicators give weight to ecological 
sustainable development aspects, which preserve natural capital, such as air, water, 
soil and biodiversity indicators. In addition, because the matrix tool is well 
established and readily available, its application should also be a transparent process.  
For these reasons we settled on this particular tool for application to our two case 
studies, and will do so in the following chapter.20  
                                                 
20
 It should also be noted that in order to better put the sustainable development impacts into 
perspective, the authors also suggest combining the matrix information with the cost per ton of GHG 
abated, a recommendation we will bear in mind when we apply the model (UNEP 2004:57-61). 
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Chapter 8 - Analysis of Case Studies 
 
8.1 SSN Matrix Tool – NovaGerar Landfill Gas to Energy Project in Brazil 
 
The following section of Chapter 8 will give a descriptive assessment of each of the 
indicators used in the Gold Standard version of the SSN matrix tool for the 
NovaGerar Landfill Gas to Energy Project. This narrative will be followed by a table 
that assigns a score to each of the indicators, and a summarized comment addressing 
the reasoning behind the chosen score.  
  
The NovaGerar project was approved by the Brazilian Designated National Authority 
on June 2, 2004 and through a Letter of Approval was deemed to contribute to 
sustainable development as defined by the designated national authority. 
 
Local/Regional/Global Environment 
 
Since the project is registered with the CDM Executive Board, it of course contributes 
to the mitigation of GHG Emissions, with an estimated reduction of 14 million tonnes 
of CO2 equivalent reduction over the 21- year project period. 
 
Water 
 
Water Quantity   
 
According to the Project Design Document (Ecosecurities 2004a), the types of 
generators used for the landfill gas electricity generation will require much less water 
for cooling than a typical fossil fuel generators does. However, there will still be 
water used for cooling, and this effluent will be treated in a water treatment facility on 
site. 
 
Water Quality 
 
This project is expected to have a positive impact on ground and surface water quality 
due to improved leachate collection and treatment through a drainage and water 
treatment system. With regards to the remediation of the Marambaia site, 
contaminated run-off will be improved because of covering of the open waste dump. 
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Adrianopolis is being constructed as a sanitary landfill with a liner made of high-
density polyethylene that will prevent leachate from the decomposing refuse to seep 
into the ground water. This system is an improvement over the baseline scenario; 
however a landfill site always bears with it a significant risk to the quality of the 
ground and surface water.  
 
High Density Polyethylene does degrade and there are household chemicals (such as 
alcohol, nail polish remover and vinegar) that would be found in a landfill that are 
capable of degrading this plastic liner. Also, the liner can have imperfections such as 
cracks and holes, which would allow seepage of waste (Zero Waste America 2004). 
 
Air Quality 
 
By collecting and combusting landfill gas, the projected ‘sanitary’ landfill will reduce 
both global and local environmental effects of uncontrolled releases of emissions. The 
gases emitted from biogas burning will be released directly into the atmosphere, at a 
height of 12 meters in the burning unit, and of 3 meters in the generator.  
(Ecosecurities 2004b) Potential negative impacts of project through emissions include 
fugitive emissions that are estimated to be 15% of total emissions, excluded emissions 
which include emissions from the transport of waste to the landfill sites, the 
construction of the project, electricity for operations of lights and fans for on-site 
workshop and transportation of equipment to the project site. The nearest residential 
area is 5 kilometres from the site, which indicates that the local air pollution caused 
by the site can have a direct impact on human health. Compared to the baseline 
situation of leaving the landfills in an unmanaged state, the control of the release of 
gases from the landfill will greatly improve local air quality. 
 
Other Pollutants 
 
Landfill gases are composed mainly of CO2 and CH4, but they also contain 150 trace 
components that can cause other local and global environmental effects such as odour 
nuisances, stratospheric ozone depletion, and ground-level ozone creation. These risks 
are reduced through the project. The risk of explosion from the gases and perpetual 
uncontrolled fires and the pollution that this can create also is greatly reduced. 
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The degradation process is accelerated, which will reduce the timeline of negative 
impacts of the landfill site. However, as wealth increases in these regions more and 
more plastics and other human made materials will be disposed of in these areas, 
which could lead to unknown effects due to the components of these products as they 
decompose. This would be the case in the baseline scenario, and the difference for the 
impact of the project is that the escape of these materials into the air, water and soil 
will be controlled to a greater extent. 
 
Soil Condition  
 
The creation of the sanitary landfill will include a High Density Polyethylene geo-
membrane that is 1.5 mm thick (Monteiro 2003). This material reduces direct 
contamination of soil. Appropriate management of the landfill sites will also decrease 
the risk of landslide on the sites and thus prevent excessive silt build up in the rivers. 
A potential concern is the lifecycle of this liner, and if the materials it is made of will 
contaminate the soil as it goes through decomposition.  
 
The construction would disturb the soil significantly due to the need to create pits for 
the waste and refine the soil to be compacted and used as insulation; Although, these 
impacts are again a trade-off for the improvements as compared to the less controlled 
situation of the original open dump.  
 
Biodiversity 
 
There are plans within the project for reforestation around both sites –30 hectares 
restored and 10 hectares enriched. Bird populations will be monitored to verify that 
the restoration of forests around Adrianopolis will have positive impacts on fauna. 
 
Accelerating waste stabilization such that the landfill processes can be complete in 
30-50 years, and the Adrianopolis site could then be converted to a recreational park 
is foreseen, as is the case for the Marambaia site. By better controlling the solid 
waste, the presence of disease bearing organisms such as rodents, roaches and 
mosquitoes would be reduced. These “pests” that are attracted to and thrive in the 
open waste may encroach on the health and habitats of native species of organisms. 
With better covering, treatment and more rapid decomposition, these risks are 
reduced. 
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The construction of the facility will require the disturbance of a large piece of land. 
The original Marambaia open dump was 20 hectares. The new Adrianopolis landfill 
will occupy 120 hectares (Monteiro 2003:12). The operations will increase noise 
levels that could impact the wildlife living adjacent to the site.  
 
Social Sustainability and Development 
 
Employment (Quality)  
 
The safety and health of those who transition from illegal scavenging to legal work at 
the site will be greatly improved. There are plans for annually reviewed certification 
of labour conditions (ABRINQ- which is a certification to assure that child labour and 
exploitation is not occurring). 
 
Livelihoods of the Poor 
 
There is an improved situation for a limited number of individuals in terms of 
employment. 
 
Poverty alleviation 
 
Livelihoods will be improved for a small number of people. However, potential 
negative impacts could result if scavengers who are not included in employment at the 
landfill site are displaced from a means of making a living. 
 
Access to essential services  (water, health, education, access to facilities, etc.) 
 
The project is part of a larger program initiated by the Municipality of Nova Iguaçu of 
collection of urban waste in the municipality.  Prior to the initiation of the project, it 
was found that 100,000 tonnes of waste were scattered in 1,200 sites within the city. 
Waste collection has been improved to a rate where 90% of waste generated is being 
collected to be taken to landfill sites. A selective waste collection system was initiated 
with community support, and now there are 450 collection sites within the city of 
Nova Iguaçu.  
 
By managing the landfill sites in a sanitary way in conjunction with the community 
collection, the project provides the service of waste management. Though this impact 
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is not directly within the project boundaries, it is an important community 
improvement that is an ancillary benefit.  
 
There will also be the benefit of reduced health risks related to the control of gas and 
liquid effluent from Marambaia and Adrianopolis landfill sites that affect local human 
health and pose the risk of explosion. 
 
Access to clean and affordable energy services 
 
Electricity generated by the combustion of the methane will provide electricity to grid 
offsetting some coal/oil production. Also, the project includes provision of free 
electricity; approximately 10% of the electricity generated from the landfills will be 
donated to the municipality for lighting in public buildings such as hospitals and 
schools (Det Norske Veritas 2004:7). 
 
Human and Institutional Capacity 
 
Empowerment 
 
The inclusion of the informal scavenger community into new job generation in the 
operations of the landfill has the potential of representing empowerment. In the 
interviewing of the stakeholders, 88% of the scavengers perceived that there would be 
an improvement of job condition. (Monteiro 2003:69) The educational programs and 
the facility to house this could also empower the community to make additional 
changes to the waste management systems of the region.  
 
Education/skills 
 
The program includes an environmental education program for which a conference 
room was built to accommodate workshops and lectures. There is information in the 
Monitoring plan about wastewater treatment plant, waste treatment specifically for 
construction and hospital waste treatment (Ecosecurities 2004b). It is not clear who is 
financing these. It could be said that this institutional capacity is developing around 
the development of these projects, and that the additional revenue from the landfills is 
allowing the municipality to improve other waste treatment related services since the 
City Administration is receiving 10 % royalties of all extra income earned by S.A. 
Paulista obtained with the landfill operation (Monteiro 2003:48). In addition, there 
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will be training of staff to operate the facility, and contracting of illegal scavengers for 
legal positions at the plant. 
 
Gender equality 
 
There is no indication that the project will ameliorate gender equity issues. 
Information that is missing regarding this is the gender make-up of the scavenger 
community, the knowledge of which would inform upon the impact of gender 
equality.  
 
Economic and Technological Development 
 
Employment (numbers)  
 
The project will also have a small, but positive impact on employment in the local 
area as a number of staff will need to be recruited to manage the landfill gas sites. 
o Temporary Employees = 200 
• During Construction of Adrianopolis and the remediation of 
Marambaia  
• Number of former scavengers absorbed and formal 
employment provided 10 
o Permanent/Long-term employment = 70 
• As a result of project operation (21 years) 
• Jobs at landfill =70 
• Scavengers absorbed = up to 10 (Ecosecurities 2004b). 
The scavenger association expressed concern for their ability to provide for their 
livelihoods as their survival has been based on informal recycling of gathered 
materials from the landfill. A question that is worth posing is what happens to 
scavengers that are not absorbed into the legal workforce of the sites?  The number of 
scavengers making a living from the Marambaia site was estimated at approximately 
80 people.  If only 10 people are expected to gain legal employment then it can be 
expected that the others will re-locate to scavenge at another unmanaged site. To 
really grasp the true impact on this indicator it would be important to assess and 
monitor the fate of these individuals.   
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Sustainability of the balance of payments  
 
The project could lead to the reduction of reliance on fossil fuel imports and generates 
income through the sale of CERs. Currently, Brazil must import electricity to meet it 
this demands and these imports could be reduced through the expansion of similar 
projects. 
 
Technological Self Reliance 
 
The educational program is allowing the site to become a demonstration site for best 
practices, and since there are so many waste dumps that are not managed this is an 
opportunity for improved solid waste management and landfill gas to energy 
programs to extend to other municipalities. 
 
Replicability – In Brazil, there are over 6,000 waste depositing sites receiving over 
60,000 tonnes of waster per day, 76% of these are rubbish dumps with no 
management, gas collection or water treatment whatsoever (Monteiro 2003). 
 
A local company is managing the project in a 50:50 joint venture with a multinational 
environmental financing company. SA Paulista, the Brazilian partner in the venture, 
handles the management and operation of the project. The installation of the gas 
collection system is being sub-contracted to ENER-G, an English company.  
 
The project aims to promote capacity building seminars demonstrating best practices 
in waste management and contract – so far illegal workers – legally. This will allow 
other landfill operators to learn from the project and replicate it. 
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Table 8.1 Sustainability Assessment for Brazil NovaGerar Landfill Gas to Energy Project: SSN Gold 
Standard Matrix 
Indicator Score Comment 
 
Local/Regional/Global Environment 
 Each Indictor receives an integer value as follows: -2 for 
major negative impacts, -1 for very minor negative 
impacts, 0 for negligible impacts, +1 for minor positive 
impacts, and +2 for major positive impacts 
Water quality and quantity 2 Improvement of ground and surface water through the 
collection and treatment of leachate. 
Air quality (emissions other than 
GHGs) 
 
1 Reduction of doors and local pollution. Combustion of 
biogas will have other by-products and release them into 
the atmosphere  
Other pollutants (including where 
relevant, toxicity, radioactivity, 
POPs, stratospheric ozone layer 
depleting gases) 
1 The combustion of LFG will result in the release of other 
gases such as CO (contributes to ground level ozone) and 
NO2, which can contribute to stratospheric ozone layer 
depletion. However, the reduction of total pollution of air, 
water and soil due to improved management and LFG 
collection are significant compared to the baseline 
scenario. 
Soil condition (quality and quantity) 
 
1 Disturbance of soil for construction and landfill methods. 
Protection of soil from contaminants through the HDPE 
liner and drainage of leachate and gas collection. 
Biodiversity (species and habitat 
conservation) 
1 Reforestation program and Marambaia remediation with 
monitoring of fauna. 
Sub total 6 Maximum possible = 10 
Social sustainability 
and development 
  
Employment (including job quality, 
fulfilment of labour standards) 
1 Labour standards will be certified, improved job quality for 
some former scavengers 
Livelihood of the poor (including 
poverty alleviation, distributional 
equity, and access to essential 
services) 
1 Public health improved by reduction of uncontrolled 
seepage of liquid and gases from waste. Improved wages 
for a small group of workers. A side benefit is improved 
trash retrieval services. 
Access to energy services 1 10% of electricity to public lighting 
Human and institutional capacity 
(including empowerment, education, 
involvement, gender) 
1 Workshops and seminars at education centre on-site for 
public, NGOs, government workers and training in 
management of LFG facility 
Sub total 4 Maximum Possible = 8 
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Economic and 
Technological development 
  
Employment (numbers) 
 
1 Estimates of 210 jobs created during construction phase 
and 80 jobs for operation and maintenance phase. 
Balance of payments (sustainability) 
 
1 Minor contribution to electricity generation that could 
reduce reliance on imports of fuel/ energy sources.  
Technological self reliance 
(including project replicability, hard 
currency liability, skills 
development, institutional capacity, 
technology transfer) 
2 Possible to replicate in any of Brazil’s 6,000 landfills 
especially in the state of Rio de Janeiro and other states 
with high population. Power generator system is designed 
to allow relocation of units. Project is a joint venture 
including a local company managing the operations. 
Sub total 4  Maximum possible = 6 
 
 
Analysis 
 
In our application of the Gold Standard SSN Matrix, the NovaGerar Project scores 14, 
which indicates that it has significant positive impacts on the environmental and 
socio-economic condition of the local area, in addition to the contribution to reducing 
global GHG emissions. The subtotals for each of the sustainability components are 
fairly balanced with scores of 4, 6 and 4, which indicates that this project is balanced 
in its impacts.  
 
Overall, the NovaGerar project appears to provide a diversity of benefits both for the 
local community and for the goal of GHG emissions reductions. Improving the 
management of solid waste is definitely an activity that has many health and 
environmental benefits. The generation of electricity from what was mere nuisance 
and burden for the community, and translating into unexpected revenues and services 
is clearly a potential benefit for many municipalities in Brazil and other developing 
countries. One potential drawback related to sustainability is that creating electricity 
generation systems that rely on garbage does not address the long-term issue of 
reduction of solid waste generation or the composition of the waste that is placed into 
landfills.  The design of the generators to be transferable to other locations is one way 
that this issue can be addressed.  
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8.2 Gujarat Fluorochemicals Limited HFC-23 project in India 
 
Following the previous format, the gold standard’s latest version of the SSN matrix 
tool will now be applied to the Gujarat Fluorochemicals Limited project in an attempt 
to assess its contribution to local sustainable development.   
 
The information used in this assessment was derived from the project design 
document as well as publicly available resources.  In the hopes of procuring more 
specific details with which to apply in the matrix, attempts were made to contact 
India’s designated national authority as well as those individuals within GFL whom 
are responsible for the CDM project, however all such requests remain unanswered.   
 
Local/Regional/Global Environment 
 
With respect to GHG emission reductions, the project is expected to result in annual 
reductions of approximately 3.4 million tonnes of CO2 equivalent over the 10-year 
crediting period.  However, as was indicated in Chapter 6, this figure is dependent on 
the yearly production level of HCFC-22, which is likely to increase given that the 
plant will produce less CFC’s, and more HCFC-22 in the future. 
 
Water 
 
Water Quantity 
 
Water is very scarce in this region, and the additional use of water by the plant 
represents a major concern for local residents. The project will require 60 cubic 
meters per day, of which can 45 be recycled, leaving 15 cubic meters of water to be 
drawn from external sources per day.  To help alleviate this concern, GFL said that it 
will commission a study on groundwater in the area and determine where dams could 
be built (PWC 2004:56). 
 
Water Quality 
 
The water, which is not recycled through the plant, will first be treated in a water 
treatment plant before being discharged. As there may be liquid effluents discharged 
in the water, tests for pH, COD, BOD, SS and phenol will be done every 6 months to 
ensure that these levels meet local environmental standards (PWC 2004:34). 
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Air Quality 
 
From a climate change perspective, due to HFC-23’s exceptionally high global 
warming potential, the release of another GHG in the form of CO2 instead, is quite 
acceptable.  However, this indicator is used to evaluate the contribution of the project 
to local air quality, so the GHG emissions are not a factor in this respect.  The project 
design document acknowledges that in addition to the release of CO2, O2, and N2, 
environmentally acceptable levels of CO, NOx, HF, HCL, Cl2, N2O, SO2, and dioxins 
will also be released (PWC 2004:37). In a similar plant in the UK the emissions were 
in accordance within limits prescribed by the Indian Ministry of Forests and 
Environment, as well as EU Directive 2000/76/EC (less than 0.1ng/NM3 of flue gas).  
Flew stack monitoring facilities will be installed to ensure the emission levels are 
indeed within the allowable range.  
 
Other Pollutants 
 
HCFC-22 is an ozone depleting gas covered by the Montreal Protocol, and through 
the generation of substantial amounts of CERs the project provides a disincentive for 
the government to phase out HCFC-22 as per this protocol.  On an individual plant 
basis there also becomes a greater incentive to increase HCFC-22 production, and 
given its potential production capacity, the plant could more than double it’s HCFC-
22 production if it so chooses. However, as the GFL facility is a swing plant some of 
this added production will come at the expense of CFC production, which in turn may 
actually have a positive overall effect in terms of protecting the ozone layer.  This is 
due to the fact that according to Annex A of the Montreal Protocol, the ozone 
depleting potential of CFC-11 and CFC-12 are both 1.0, while Annex C states that 
that ozone depleting potential of HCFC-22 is only 0.055 (UNEP MP 2000). 
Therefore, on an individual plant basis any switch from CFC to HCFC-22 production 
due to the CER incentive could be deemed a benefit since it will have a positive 
impact on the efforts of the Montreal Protocol. However, this is not the end of the 
story, because CFCs will be phased out in India by 2010. Thus it is quite likely that 
their production levels would have continually dropped in any event, and any 
increased production levels in HCFC-22 after 2010 will certainly not be coming at the 
expense of CFC production.  
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Soil Condition 
 
With respect to land use, the project indicates that no new land will be required for the 
project other than that already on site. Thus the main impact here will be the 
additional waste to landfill in the form of solid Calcium Fluoride (CaF2) and Calcium 
Chloride (CaCl2). According to the project design document the sponsors pledged that 
some of the CER revenues would be used to facilitate better management of cattle 
fodder in the local community, however to the best of our knowledge there are no 
firm commitments put into place. 
 
Biodiversity 
 
Within the project design document, the project sponsors indicated they would use 
some of the income to “create a green belt on the premises, and if permitted, 
undertake afforestation in village wastelands” (PWC 2004:82).  The planting of the 
greenbelt is a benefit with respect to biodiversity only if it results in previously 
disappeared species re-colonizing the area, something that according to the one 
biologist we spoke to is not likely to happen (Agger 2005).  However if it results in 
the introduction of foreign species, or the construction or operation of the plant leads 
to the destruction or alteration of natural habitat, the project will be judged as a 
negative in this respect.21 
 
Social Sustainability and Development 
 
Employment (Quality) 
 
According to the project design document, of the new jobs created 80-90%, of will 
involve unskilled labour (PWC 2004:91). A number of these new jobs will be 
permanent, as the project as the plant will require on going operations and 
maintenance staff. In terms of working standards, assurances have been made by GFL 
that all regulatory norms regarding safety and health will be followed (PWC 
2004:89). 
                                                 
21
 It is interesting to note that nowhere in the project design document is it mentioned that the 
establishment of the greenbelt is actually a condition that must be fulfilled as per requirement 15 in the 
certificate of no objection granted by the Gujarat Pollution Board (GPCB 2004:4). 
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Livelihoods of the Poor 
 
Poverty alleviation 
 
GFL has stated that once CER revenues started to come in they would establish a fund 
of approximately Euro 1.375 million from which different sustainable development 
projects will be undertaken.  These projects will be directed towards: education, 
vocational training, employment, agriculture, sanitation, hygiene and environment, 
water management, medical and animal health, all of which is aimed at poverty 
alleviation. Our attempts to contact individuals associated with the project to 
determine the progress of this initiative were not met with a reply.  However as CERs 
have not yet been certified for this project it is doubtful that this project is underway 
yet, and therefore at this point it is very difficult to judge its effectiveness.  
 
Livelihoods of the Poor (Contribution to equal distribution and additional 
opportunity for disadvantaged sectors) 
 
The project design document states that where possible local labour will be used, 
particularly the unskilled labour. Thus the provision of new jobs will be in a rural 
area, which due to the mass urbanisation and resulting problems, is in line with one of 
India’s key sustainable development goals.  The employment opportunities although 
small, will assist some agricultural and marginal labourers, thereby contributing to the 
empowerment of vulnerable sections of society (PWC 2004:83). 
 
Access to essential services (water, health, education, access to facilities, etc.) 
 
It is difficult to assess the potential changes here as no particular programs or 
activities with respect to the sustainable development fund have been set out. 
 
Access to clean and affordable energy services 
 
The project will not provide any new form of clean energy services so this indicator is 
not applicable. 
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Human Capacity 
 
Empowerment 
 
During the stakeholder consolations a few local individuals were present and their 
issues were addressed, however the project itself does not appear to empower the 
community with respect “improving the access of local people to, and their 
participation in, community institutions and decision-making processes” (GSA 
2005:6). 
 
Education/skills 
 
For those individuals involved with the construction, operation and maintenance of 
the facility, there will be a degree of capacity development attained. New jobs will 
result in the widening of the skill base of the local community as local labour and 
workmen will acquire new skills due to the outsourcing of some jobs. 
 
Gender equality 
 
There is no reference within the project design document to how or if gender equality 
will be assured. 
 
Economic and Technological Development 
 
Employment (numbers)  
 
There will be 30-40 new jobs created, 80-90% of which will involve unskilled labour, 
and where possible, local labour will be used (PWC 2004:89). 
 
Sustainability of the balance of payments  
 
The new facility will require LPG to operate the thermal oxidation plant, a fossil fuel, 
which India is currently a large net importer of, and therefore this will negatively 
impact India’s balance of payments. More fuel will also be required for the transport 
of solid waste, and as India currently imports approximately 70% of its oil, this will 
also have a negative effect on its balance of payments (IEA 2004:269). The plant will 
also require additional electricity to power the new facility.  However due to the fact 
that 71% of India’s electricity is coal generated, and India has a vast supply of coal, 
this will not impact India’s balance of payments (IEA 2004:187).  The fact that the 
technology for the plant is not available indigenously means that it will have to be 
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imported from abroad, and this will have a much larger impact on the balance of 
payments. 
 
Technological Self Reliance 
 
The fact that the majority of the technology required must be imported does not bold 
well in the short term, however the transfer of thermal oxidation technology to India 
should assist India in the long run in terms of reducing future expenditures on similar 
technology.  
 
Table 8.2 Sustainability Assessment of Gujarat Fluorochemicals Limited HFC-23 project in India: 
Gold Standard SSN Matrix 
Indicator Score Comment 
 
Local/Regional/Global Environment 
 Each Indictor receives an integer value as follows: -2 for 
major negative impacts, -1 for very minor negative 
impacts, 0 for negligible impacts, +1 for minor positive 
impacts, and +2 for major positive impacts 
Water quality and quantity 
 
-1 Project will require 15 cubic meters/day to be drawn from 
external sources in a region where water scarcity is an 
issue. Water, which is not recycled, will be treated and 
discharged. Tests to ensure that the effluents discharged 
meet environmental standards will be undertaken, however 
the standards and frequency of the testing is questionable 
Air quality (emissions other than 
GHGs) 
 
-1 Additional CO2, O2, N2, CO, NOx, HF, HCl, Cl2, N2O, 
SO2, and dioxins will be released, the latter in particular at 
negligible levels. 
Other pollutants (including where 
relevant, toxicity, radioactivity, 
POPs, stratospheric ozone layer 
depleting gases) 
0 The CERs introduce an incentive for the both the plant and 
developing countries to produce more HCFC-22. Increases 
in GFL production of HCFC-22 will partially come at the 
expense of CFCs which have a higher ozone depleting 
potential.  However CFCs will be phased out in India by 
2010. 
Soil condition (quality and quantity) 
 
0 Plant will be built on existing facility land.  CaF2 and 
CaCl2 solid waste will now be produced and sent to 
landfill for disposal.  
Biodiversity (species and habitat 
conservation) 
 
0 At this point we are unable to determine whether the 
project would have a positive, negative, or negligible 
effect on bio-diversity. 
Sub total -2 Maximum Possible = 10 
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Social sustainability 
and development 
  
Employment (including job quality, 
fulfilment of labour standards) 
2 80-90% of new jobs related to project of will involve 
unskilled labour, and a portion will be permanent. In terms 
of working standards, assurances have been made by GFL 
that all regulatory norms regarding safety and health will 
be followed. 
Livelihood of the poor (including 
poverty alleviation, distributional 
equity, and access to essential 
services) 
2 Where possible local labour will be used, particularly the 
unskilled labour. Provision of new jobs will be in a rural 
area, which is one of India’s key sustainable development 
goals. Will assist some agricultural and marginal labourers 
thereby contributing to the empowerment of vulnerable 
sections of society.  Establishment of sustainable 
development fund should aid in poverty alleviation.  
Access to energy services 0 Not applicable 
Human and institutional capacity 
(including empowerment, 
education, involvement, gender) 
1 For individuals involved with the construction, operation 
and maintenance of the facility, their will be a degree of 
capacity development attained.  
New jobs will result in the widening of the skill base of 
the local community as local labour and workmen will 
acquire new skills due to the outsourcing of some jobs. 
Sub total 5 Maximum Possible = 8 
Economic and 
Technological development 
  
Employment (numbers) 
 
1 There will be 30-40 new jobs created, 80-90% of which 
will involve unskilled labour, and where possible, local 
labour will be used 
Balance of payments (sustainability) 
 
-1 The increased use of LPG to operate the thermal oxidation 
plant, and additional fuel required to transport solid waste, 
will negatively impact India’s balance of payments.  The 
technology for the plant is not available indigenously 
which will also have a negative impact as technology and 
expertise will have to be imported from abroad. 
Technological self reliance 
(including project replicability,  
hard currency liability, skills 
development, institutional capacity, 
technology transfer) 
0 The majority of the technology required must be imported. 
However the transfer of thermal oxidation technology to 
India should assist India in the long run in terms of 
reducing future expenditures on similar technology.  
Sub total 0 Maximum Possible = 6 
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Analysis 
 
Although the total score of 3 is positive, according to the Gold Standards guidelines 
for the application of this tool outlined in the previous chapter, the GFL plant would 
not pass the Gold Standard criteria because it received a negative value in the first 
sub-category.    Thus the tool is very helpful in highlighting which aspects of the 
project are living up to their sustainable development commitments, and which are 
lacking in this area.  
 
One of the drawbacks of this matrix is that it does not take into account the amount of 
emissions produced or additional earnings generated relative to the impacts. In this 
respect the negative score in the first section fails to take into the account that these 
environment impacts are fairly small in comparison to the substantial reductions in 
GHGs the plant generates.  However, on the flip side, the total score in the economic 
and technological development section does not fully take into account the fact that 
while some employment is generated, the number is marginal in comparison to the 
anticipated additional revenues to be earned through CERs. In this respect the multi 
criteria analysis and cost effectiveness analysis approaches are at an advantage as they 
do take this into account.  However their previously outlined drawbacks in terms of 
not adequately factoring in sustainable development overshadow this small 
advantage, and thus the SSN matrix tool is still our tool of choice.  This does 
highlight how the SSN matrix tool could be improved upon though, as combining the 
matrix tool with some form of cost per ton of GHG abated would improve the 
quantitative nature of the tool (Olhoff et al. 2004:61). 
 
In assigning a value to each of the indicators, it was at times difficult to determine 
whether it was a minor or major positive impact. Therefore the relativity and 
subjectivity of the process of assigning these values are a drawback of this type of 
matrix indicator.  Increasing the scale from -3 to +3 as was once the case may be 
helpful with respect to this, but because what is determined to be acceptable is neutral 
or positive in the case of the Gold Standard, it is not critical if there is a slight 
variation. There is also the question of whether the indicator actually incurs the result 
that is planned for by the project. Therefore monitoring of the actual outcomes of the 
project is an important aspect of the CDM process. 
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Despite these drawbacks, the Global Standards version of the SSN matrix tool is 
effective in focusing in on particular sustainable development aspects so that projects 
can be improved to address areas of weakness.  The GFL project is an example of a 
project that does not meet the standard, however given the substantial revenues that 
the project can generate, a portion of these could be used to either improve particular 
aspects of the project, or to implement shadow projects to compensate for weak 
areas.22   
 
An example of a project that could be implemented at GFL to raise the score of the 
water quality/quantity indicator could be: 
• The installation of new technology throughout the facility which reduces 
water usage 
GFL could also undertake a shadow project such as: 
• The installation of new technology throughout a nearby town or village which 
reduces water usage 
 
Examples of actions that could be implemented at GFL to raise the score of the air 
quality indicator could be: 
• The installation of solar panels at the plant to compensate for the increased 
CO2 emissions from the thermal oxidation process 
• Purchase of plant vehicles that are less carbon intensive 
• Installation of fuel efficiency measures at the plant 
GFL could also choose to pursue a shadow project such as: 
• The provision of a nearby town or village with solar panels 
• Installation of energy saving technology in a nearby town or village 
 
While a number of these sub-projects would be costly, the large revenues generated 
by CER sales would provide that the CDM project was still very profitable, while at 
                                                 
22
 It should be noted that in its project design document GFL stated that it would launch a sustainable 
development fund, and it also pledged to take other non-specific actions, which would improve local 
sustainability.   In future these should be included in the methodology so these potential actions can be 
assessed and monitored accurately, thus insuring that they provide the sustainable development 
benefits they claim.   
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the same time allowing the project to meet the SSN matrix tool’s qualification for 
local sustainable development.   
 
Throughout this chapter we have shown how the SSN matrix tool can be used to both 
judge the sustainable development component of a project, as well as indicate which 
areas of a project need revision.  Thus the next step in our quest to ensure greater 
sustainable development within the CDM is to determine how to create incentive for 
broader use of the SSN tool by host country designated national authoritiess, project 
promoters, and designated operational entities, an issue which we will soon tackle in 
the following chapter.  
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Chapter 9 - Discussion and Proposals 
 
Introduction 
 
This chapter will continue to discuss the implications and significance of our 
sustainable development analysis of the two registered CDM projects. Through the 
experience of investigating the current parameters of the CDM, and the current 
progress of two of the five currently registered projects, we have developed a 
proposal for ways that the CDM system could be modified or might evolve for the 
next Kyoto commitment period. What follows is a discussion of the weaknesses and 
strengths of the current CDM as exemplified by the NovaGerar and GFL projects.  
We then outline our proposal for a way to use the CER crediting system to strengthen 
the focus of the CDM on sustainable development and suggest elements of the CDM 
structure that will need improvement to meet this goal. Finally, the chapter ends with 
a discussion of our final conclusions in relation to our research question and how the 
sustainable development assessment matrix, our analysis, and our proposal fit into 
answering this question.  
 
CDM-Strengths and Weaknesses 
The GFL and NovaGerar projects represent the variation of project type that exists 
within the boundaries of the current CDM. At present, the majority of investors are 
selecting CDM projects based on the economic bottom line. In cases such as the GFL 
HFC-23 project, a large number of credits are accrued for an activity that does indeed 
abate the emissions of one GHG gas, but it does not significantly assist in 
encouraging sustainability benefits in the host country of India. Thus, many of the 
low-cost projects that are attractive to investors do not provide the type of sustainable 
development outcomes that developing countries were hoping for when they agreed to 
the establishment of the CDM.  
Despite this, the CDM has gained a great deal of attention and excitement as a means 
to increase investment, improve technological capacity, and assist in the movement 
towards sustainable development paths for developing countries. Many of the 
countries identified as “lesser-developed” nations have dedicated significant financial 
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and human resources towards building capacity to participate in the CDM. However, 
to date much of the investment is being directed towards countries such as India, 
China and Brazil, which already receive higher proportions of foreign direct 
investment (Chandler et al. 2002:12). Therefore, there is the risk of countries reducing 
the level of their sustainable development criteria for CDM projects in order to attract 
funding, a practice that we have early referred to as a potential “race to the bottom”. It 
is this divergence of objectives and criteria from investors and host countries that 
seems to have the potential of undermining the total impact of the CDM. It seems that 
the aspects related to calculation of GHG emissions have evolved well, while the 
sustainable development facet has seen less development. This is partially due to the 
fact that this criterion is left to the Designated National Authority of the host country. 
However, with the Gold Standard SSN matrix tool that we have applied in this project 
and other similar models, we see that this can help facilitate a movement towards 
developing the sustainable development aspect to become more operational.  
International Guidance for sustainable development Criteria? 
In the original wording of the Marrakech accords there was more direct guidance 
regarding sustainable development criteria that should be upheld by CDM projects. In 
the negotiations, this wording was eventually omitted because of concern for too 
stringent of guidelines violating the sovereignty of host nations. The choice to leave 
the definition and approval to the Designated National Authority of the host country 
supported this concern and recognizes that the unique context of each country creates 
a diversity of interpretations of the multidimensional nature of sustainable 
development. On the other hand, this leaves poor countries at a disadvantage because 
they may not have the capacity or resources to either invest in their Designated 
National Authority to begin with, and/or define the appropriate parameters and 
measures of sustainable development for their context. As we have mentioned 
previously, this leads to a variety of levels of stringency from country to country, and 
can lead to a Designated National Authority having very loose requirements in order 
to attract investment by providing cheaper opportunities. Thus we suggest that greater 
consistency from country to country could help to uphold the sustainable development 
component of the CDM.   
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Ideally, this would be in the form of an internationally agreed upon sustainability 
requirement for all CDM projects. This would be beneficial, as it would provide 
transparency and comparability across nations.  However, this quickly crosses into 
issues regarding the individual sovereignty of nations, and the fact that universal 
models do not always suit each local context. Due to the fact that the specific context 
of each nation is so different, this level of international “control” could discourage 
participation in the CDM and therefore be counterproductive to our intention. In lieu 
of an internationally agreed upon sustainable development criteria for Designated 
National Authorities, the question becomes, what can be done to alter the current 
tendency of this young market to gravitate towards the cheapest credit earning 
projects? How can these funds instead be guided towards projects that either 
incorporate greater sustainable development benefits, or encourage renewables that 
incorporate higher sustainable development benefits? 
Differentiating  CDM project values 
 
It is understandable for investors to be concerned about the financial viability of a 
project and make decisions based on the economic returns of a project. However, is 
there a way to ensure that the sustainable development objectives of the CDM are not 
left by the wayside as the carbon credit market begins to operate? Due to the vast 
differences in the types of projects that are being accepted for CDM eligible CERs, 
we assert that there should be differentiation in the type of crediting based on the 
holistic performance of the project.  
Some investors have already recognized this need for differentiation and the Certified 
Emissions Reduction Unit Purchasing Procurement Tender (CERUPT) program of the 
Netherlands is an example of price differentiation based on the project type. The 
Netherlands has recognized that it is in the interest of the investor to be aware of the 
level of sustainability for at least two reasons. Firstly, since the transactions for credits 
are generally between two nation-states, there is a political factor involved; donor 
countries do not want to be held responsible for project activities, which may have 
negative effects despite the potential trade offs. This being said, a donor country or 
private investor that supports more well-rounded projects could enjoy the public 
relations benefits of supporting sustainable development.  Secondly, in terms of 
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legitimacy and efficiency of allocation funding, clear differentiation of the level of 
sustainability of a project would allow investors to make more efficient decisions, and 
perhaps also meet the requirements of their own governments’ policies. 
The CERUPT is a CER pricing scheme that differentiates the price per tonne of CO2 
equivalent based on the technology type of the project, with the highest price going to 
the least carbon intensive and most sustainable group of projects. In order of 
decreasing sustainability and increasing carbon intensity they receive allocations as 
follows: (Lee, ed. 2004:80) 
1. Renewable Energy (5.5 Euros) 
2. Clean, sustainable grown biomass (no waste) (4.4 euros) 
3. Energy efficiency improvement   (4.4 euros)  
4. Fossil fuel switch and methane recovery (3.3 euros) 
 
We view the concept of the CERUPT pricing scheme as a positive step towards 
differentiating the overall value of CDM projects, which is reflected in our own 
recommendation, which follows below. 
 
GHGs and CER pricing 
 
Another issue facing the CER market and the success of the CDM is the means of 
calculating the credits for the six GHG that are included in the Kyoto Protocol. 
Through the global warming potential factors that are used to calculate the CERs for 
projects such as the GFL project in India, huge numbers of credits are awarded due to 
the potency of HFC-23.  As was the case with GFL, a huge number of credits were 
assigned to a project that only has global GHG emissions impacts and has little or no 
positive impacts on the local or regional social, environmental and economic 
situation. For this reason, we propose that there be a system of discounting credits 
assigned for projects that do not fully meet the objectives of the CDM. 
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100 % CER
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Social and
Economic
aspects are
balanced and all
indicators show
positive or
neutral impacts
80 % CER
Meets GS SD
criteria
Subtotal of each
component must
be neutral or
positive.
Flexible SD-CER Proposal
60 % CER
Meets basic SD
requirements as
defined by host
country DNA
GS Approved
GS SD Matrix
CDM Compliance
Note: All Projects at any level must meet the CDM requirement to reduce GHG emissions
 
Figure 9.1 Illustration of the GNC proposal of differentiated crediting scheme 
 
SD-CER Proposal 
 
In recognition of the differing levels of institutional capacity and priority levels of 
developing nations, we feel that it is important to ensure that any additions or changes 
to the CDM are flexible, accessible, and fit into existing structures to avoid the 
creation of further costs and/ or bureaucratic steps. This is why our proposal includes 
a sliding scale of engagement that allows the project sponsor to choose at what level 
to enter into the market, and hopefully providing incentive to increase the 
commitment to project types and elements that support sustainable development. 
 
In figure 9.1, the flexible Sustainable Development Carbon Emission Reduction (SD-
CER) proposal is represented. Essentially, the idea is to have a flexible crediting 
system that encourages higher standards of sustainability but also recognizes that a 
range of projects could be included. The three tiers of the figure represent the varying 
levels of stringency. If a project were able to meet the Gold Standard sustainability 
assessment as well as the other requirements that are outlined in the Gold Standard 
then it would receive 100% of the credits that are calculated. If a project met the 
sustainability assessment matrix requirements but did not meet all of the requirements 
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of the entire Gold Standard, then the CERs 
would be discounted by 20%. Finally, if the 
project fails to comply with the full Gold 
Standard, or the SSN matrix found within, 
but it does receive the approval of its 
designated national authority signifying that it 
meets the basic standards set out by the 
current CDM, then the CERs would be 
discounted by 40%. 
 
As we have seen in the NovaGerar project in 
which credits were discounted by 20% for 
conservativeness, discounting of credits is 
already in alignment with current procedures  
and practice of the CDM. With our proposal, 
the current project cycle would also remain intact, with one minor addition. In order 
to operationalize the SD-CER, there would need to be a body responsible for the 
determination and approval of the credits. It appears logical to have the designated 
operational entity take on this responsibility 
since this entity is already involved in the 
verification of CERs for projects.  It is also 
possible that the parties might prefer to add an 
allocation step after designated operational entity 
the verification, where an independent body 
other then the designated operational entity 
would determine the percentage of credits 
awarded.  The decision as to which structure is 
preferable would be left for the parties to 
negotiate, but both of these options do not 
seriously alter or complicate the current 
project cycle as all other aspects of this 
process would remain the same. Any 
appropriate party involved in the CDM 
Box 9.2 Gold Standard Requirements: 
• Additional Sustainable Development 
Assessment in the form of the SSN 
matrix, which uses environmental, 
economic and social indicators to 
ensure that sustainable development 
objectives are being met. 
• With respect to eligibility, the project 
must be either a renewable energy or 
demand side energy efficiency project 
(a specific list of these projects can be 
found in annex 6 of the Gold Standard
project design document). Related to 
this, a project must pass a stricter 
additionality test to ensure projects 
that would have been viable without 
the CDM do not receive funding 
• The inclusion of an Official 
Development Assistance screen, using 
the definition of Official Development 
Assistance provided by the OECD. 
• Environmental Impact assessment 
• In addition to meeting the stakeholder 
consultation requirements set out in 
the regular project design document, 
additional stipulations must be met.  
 
Box 9.3 Criteria that went into the 
establishment of the Gold Standard: 
(SSN 2005:10). 
 
• That it can involve a wide-ranging 
group of stakeholders, in particular 
environmental groups whose main 
concern is the environmental 
integrity of the regime.  
• That it finds a balance between 
insuring environmental integrity, 
while at the same time making the 
process operationally practical for 
project developers and host 
countries.  
• It must keep transaction and 
bureaucratic costs to a minimum. 
• That the standard by compatible 
with CDM project cycles 
• Simplicity, so that it project 
developers, operators, host countries 
and local NGOs can use it 
• That it be of a global nature, and 
thus applicable in different regions, 
countries and sectors. 
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process could initiate the use of the Gold Standard version of the SSN matrix tool 
along with the eligibility and additionality requirements set forth by the Gold 
Standard. The most proactive and beneficial way that we see that this tool could be 
used in conjunction with the tiered crediting of the SD-CER, is that a project sponsor 
would use these tools to predetermine the level of benefits and CER credits that they 
are eligible for in order to make informed decisions about how to alter a project in 
order meet a higher standard and gain more credits.  
 
 
 
 
 
 
 
 
 
 
Of course, due to the political nature of the climate change regime, decisions 
regarding the use of a crediting system such as the SD-CER are expected to be the 
territory of one of the conferences of the parties.  Due to the fact that the EU ETS is 
expected to be one of the largest buyers of CER credits, it could be that the EU would 
support the SD-CER or other means to ensure the quality standards of projects that 
are funded by its members. This could be a way for the EU to be a trend-setting entity 
regarding the types of projects that are emphasized. Many countries within the EU, 
such as the Netherlands, have already expressed their interest in promoting the 
cleanest, most sustainable technologies and activities, so it is quite likely that they 
might support the adoption of a CER pricing scale which rewards the cleaner and 
more sustainable development orientated projects.  
 
Application of SD-CER 
 
To give some insight as to how we would envisage the SD-CER system working, we 
have applied it to our two case study projects.  The first step in satisfying the 100% 
allotment is establishing that a project falls within the eligibility criteria for Gold 
Box 9.4  Documentation and Process for Gold Standard 
For the project developer no extra documentation is required other then the Gold Standard project 
design document, and its annexes, which deal with the specific requirements. Currently there is no 
extra validation required for the Gold Standard project design document as this document is merely 
validated instead of the regular project design document. Once the project has received Gold 
Standard validation, it must register the project with the Gold Standard project registry, but in 
terms of the rest of the registration, monitoring and verification process, this is the same as normal.
The only slight alteration is that respect to the designated operational entity, which should be 
informed the project is striving to meet the Gold Standard, and therefore it must exhibit that it 
meets these additional requirements. 
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Standard projects.  To do so a project must be deemed either a renewable energy or 
demand side energy efficiency project, and to aid in this determination a list of 
acceptable projects is provided in Annex 6 of the Gold Standard’s project design 
document. With respect to the GFL project, the thermal oxidation of HFC-23 does not 
fall into either category and would therefore not be eligible for the Gold Standard or 
our 100% allotment.   
 
The NovaGerar project in Brazil is a little more complicated as Annex 6 states that the 
electricity and heat generation portions of the project are eligible, however the 
inclusion of GHG reductions associated with the methane emission reductions are 
contingent upon the legislation within the host country.  If the host country has 
legislation, which mandates the use of such technology, the project cannot receive 
credit for this component.  However, if such legislation does not exist, then the project 
can receive credit for these emission reductions up until legislation of this kind comes 
into force.  Once such legislation is in force any reductions that go beyond those 
stipulated in the legislation will also be eligible for credit. Both of these aspects relate 
to additionality and the setting of appropriate baselines, which is reflected in the Gold 
Standards stricter additionality requirements (Annex 6 of GS-PDD:2).  In terms of the 
first component, the electricity and heat generation portions, the Brazilian project is 
not seeking credit for these reductions.  With regard to the GHG emission reductions 
associated with the reduction of methane emissions, because there is currently no 
legislation mandating the implementation of such technology in Brazil, the project 
would satisfy the Gold Standard criteria and thereby still be in line for 100% 
allotment under our SD-CER scheme.23 
 
The second major requirement of the Gold Standard is an additional sustainable 
development assessment in the form of the SSN matrix tool. However as we have 
chosen to implement it at the second tier in our proposed SD-CER allocation scheme, 
we will also be applying it to projects, which do not fulfill the other Gold Standard 
                                                 
23
 If there were such legislation, then this project would only be eligible for reductions made beyond 
those prescribed in the legislation, and depending on the stringency of these levels the project promoter 
would have to decide if it wished to pursue this smaller quantity of reductions at 100% CER allocation, 
or the full reductions then discounted to 80%. 
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requirements, as is the case with the GFL project in India. 24  After applying the SSN 
matrix in chapter 8, it was concluded that the GFL project did not meet the additional 
sustainable development requirements, while the NovaGerar project received 
adequate scores in each category.  Thus we see that the GFL project does not meet the 
Gold Standard requirements, or the sustainable development assessment alone, and 
therefore under the SD-CER proposal would receive CERs in an amount equivalent to 
60% of the emission reductions generated.  Given the huge amount of CERs to be 
earned, and the relatively small costs incurred in earning these credits, this project 
would still be quite economically attractive if it were only to receive CERs for 60% of 
the GHG emission reductions associated with the project.  Meanwhile the NovaGerar 
project did meet the Gold Standard requirements, and therefore would be eligible to 
receive CERs equivalent to 100% of the emission reductions associated with the 
project.  
 
It should be noted these projects were of course not created to adhere to the SD-CER 
framework, but instead were designed to comply with the existing CDM designated 
national authority requirements.  However, if the SD-CER allocation had been in 
place it is very likely that the GFL project would have been improved upon to ensure 
that it would satisfy the criteria of the SSN matrix, and thus earn an 80% allotment. 
This is due to the huge CERs at stake in this project, and as such the developers 
would have been likely to undertake modifications similar to those suggested in the 
previous chapter to raise it from the 60% level.  This again highlights the potential 
usefulness of this tool, in that could be used to allocate credits, as well as indicate 
what aspects of a project should be improved.  
 
The fact that the NovaGerar project would receive 100% accreditation, while the GFL 
project would receive only 60% is in line with our theoretical underpinnings because 
we have established that the sustainable development component of a CDM project is 
valuable, and as such the system should reflect this in some way.  What is important 
                                                 
24
 It should be noted that to fulfill all the requirements associated with the Gold Standard, the projects 
would also have to: include an ODA screen using the definition of Official Development Assistance 
provided by the OECD; provide an Environmental Impact assessment along with related requirements; 
and meet more stringent requirements with respect to stakeholder consultation.  However, if a project is 
seeking to adhere with the requirements of the Gold Standard and has meet the first two described 
above, it is quite likely that these three requirements will also be met, and therefore we will not go into 
detail with respect to the GFL and NovaGerar projects in particular.  
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to point out here is that projects, which do relatively little to supplement local 
sustainable development, but do result in GHG emission reductions, can still earn 
substantial amounts of CERs under the SD-CER system.  This system is predicated 
upon the fact that a CDM project is supposed to result in real GHG emission 
reductions and contribute to local sustainable development.  Thus if a project only 
address one of these conditions it stands to reason that it should now receive full 
credit.  It is our contention that such a system would be in the best interests of 
developing countries because it would create a greater incentive to fulfil the 
sustainable development component.  At the same time, our study reveals that large 
CER generating projects such as the GFL project in India would still be economically 
attractive to developed nations at both the 60 and 80% allotment rates due to the large 
amounts of GHG emissions being generated.  
Conclusions 
 
Our interest in this topic stems from our belief that due to the global nature of the 
climate change issue, greater country participation within this regime, and thus Kyoto 
in particular, is required if it is to be successful in combating the challenge.  It is the 
potential stalemate between developing countries, and those nations such as the 
United States and Australia, that led us to focus on the Clean Development 
Mechanism.  As it can be appealing to both parties, we found that one of the major 
strengths of the current CDM is its potential to increase participation within the Kyoto 
Protocol. Developed nations acquire a more cost-effective means of meeting their 
Kyoto commitments, while developing countries acquire sustainable development 
benefits associated with the projects.  Therefore a CDM with a strong sustainable 
development component represents a much more compelling reason for developing 
countries to participate in the climate change regime.  
 
The next question we then had was whether or not the CDM was indeed providing the 
promised benefits for both parties. A brief review of a number of registered and 
proposed projects led us to conclude that the sustainable development component did 
not seem to be very prevalent in the majority of projects.  Upon closer examination of 
two registered projects, we have concluded that under the current CDM there exists 
the possibility that some projects may get approved despite the fact that their local 
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sustainable development benefits might be marginal at best.  We discovered that the 
reason for this is that there is no standardised level at which a sustainable 
development component of a CDM project must achieve, instead it is up to individual 
designated national authorities whom are free to set these benchmarks as they please.  
The adoption of such a universal benchmark would probably be the most effective 
way of solving this problem; however this option is likely to be met with stiff 
opposition due to matters related to sovereignty. States want to be free to choose their 
own development standards, so the adoption of such a benchmark is unlikely to be 
politically feasible.  
 
Given that a universal standard would be prohibitively difficult to negotiate, but 
current CDM projects were generally not promoting sustainable development, our 
question became how to improve upon this situation.  We concluded that what was 
needed was a tool to measure this sustainable development component.  Such a tool 
should be flexible enough for use in projects all over the globe, not be overly costly to 
implement, and should contain enough indicators so that evaluations are as complete 
as possible.   It should also incorporate indicators that support the strong sustainability 
paradigm, and should therefore include indicators that preserve natural capital by 
maintaining air, water, soil and biodiversity levels. 
 
The Gold Standards version of the SSN matrix tool satisfies our above criteria, and 
we used it to form the basis of new crediting system that allocates credits according to 
what level the sustainable development component of the proposed CDM project is 
likely to achieve.  The SD-CER pricing concept finally puts a value on the sustainable 
development component of the CDM, and thus allows market forces to put pressure 
on project developers and host country governments to improve on the sustainable 
development aspect of CDM projects.  By improving on the sustainable development 
component of CDM projects, developing countries will be more willing to participate 
in the CDM, thus increasing their participation in the climate change regime as a 
whole.  This increased participation should in turn weaken the American and 
Australian governments’ stance that developing countries are not taking part in the 
climate change regime.  Therefore, it is our submission that a tool such as the SD-
CER could better emphasize the sustainable development aspect of the CDM, and 
thus result in greater country participation during the next Kyoto commitment period.
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Appendix 1 – Background on GHGs, Climate Change, and Kyoto 
 
The Greenhouse effect and Greenhouse Gases (GHGs)   
 
The greenhouse effect is the term used to describe an important process that has been 
occurring on our planet for millions of years. The earth’s atmosphere is composed of 
various gasses, and much like the glass in a greenhouse, these gasses help trap heat 
close to the earth’s surface.  Currently the global average temperature is 15ºC, but 
without the greenhouse effect, the average world temperature would be approximately 
-18ºC, and completely unable to support the earth’s varied ecosystems (GC EG 2004). 
 
The major GHGs are: water vapour (H2O), carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), ozone (O3), and various halocarbons (a couple examples include 
CFCs and HFCs). As outlined above, many of these gasses are naturally occurring 
and have been providing a valuable service for millions of years, however recent 
human activity has added new ones and increased the levels of existing ones 
dramatically.  It is these human induced increases in GHG concentrations that are of 
great concern because they are now contributing to the once purely natural 
greenhouse effect.  The Kyoto Protocol seeks to restrict the emission of six GHGs in 
particular: carbon dioxide, methane, nitrous oxide, hydro fluorocarbons (HFCs), 
perfluorocarbons (PFCs) and sulphur hexafluoride (SF6).   
 
When we burn fossil fuels (such as coal, oil, and natural gas) the carbon within them 
becomes oxidized, forming carbon dioxide, which is released into the atmosphere and 
remains there for a prolonged period of time.  Due to humankind’s extensive reliance 
on fossil fuels it is estimated that the yearly release of CO2 into the atmosphere is over 
22 billion tonnes, and this number continues to rise (GC GG 2004). It is for this 
reason that carbon dioxide is seen as the most important GHG, because of the shear 
amount of it we have released into the atmosphere since the beginning of the 
industrial revolution in 1860. According to ice core samples, at the start of the 19th 
century global concentrations of CO2 had been stable at 280 parts per million (ppm) 
for the last 10 000 years, but it is estimated that the global concentration of CO2 has 
since increased by 31 percent (GC CCP 2004). 
 
Methane gas is released largely via the use of landfills, rice paddies, and the grazing 
of cattle, and although the absolute amount of methane released since 1860 is much 
lower then CO2, its concentration in the atmosphere has increased by 151 per cent.  
This is a particularly worrisome statistic given that methane has the ability to trap in 
twenty-one times as much heat as carbon dioxide (GC GG 2004). Nitrous Oxide is 
another example of a gas that occurs naturally, but increased use of chemical 
fertilizers has seen its global concentrations rise some 17% over this time period. 
 
Hydro fluorocarbons, perfluorocarbons, and sulphur hexafluoride are all from the 
halocarbon family and are used for various industrial purposes such as in refrigerants, 
heat conductors, and insulators.  This broader group also includes 
chlorofluorocarbons (CFCs), which are used primarily in refrigeration and aerosol 
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products. However, as they were banned by the Montreal Protocol, an earlier treaty 
aimed at protecting the ozone layer, they are not dealt with in the Kyoto Protocol.  
 
The greenhouse effect is a natural process that has for thousands of years maintained 
a delicate balance, providing a suitable temperature for human, plant and animal life. 
However, these recent human induced increases to GHG concentrations are 
augmenting the natural greenhouse effect, and this is resulting in a general heating of 
the earth, a concept referred to as global warming. 
 
Brief History of Global Warming and Climate Change   
 
The concern regarding the release of large amounts of carbon into the air is not 
entirely a new one.  Approximately 100 years ago, a small number of scientists raised 
concerns about the amount of carbon that was being released into the environment 
due to the heavy reliance on coal. However, these concerns were largely pushed to the 
side as there were few viable alternatives to coal, and the possible risks related to its 
extensive use were not yet fully understood.   
 
There are still some sceptics whom argue that the release of GHGs into the 
atmosphere is not the cause of global warming, and they point to the fact that over its 
history the earth has gone through many periods of climate change, with average 
temperatures during the last interglacial period even being 5ºC higher then today 
(North Greenland Ice Core Project 2004:147). However, what these sceptics fail to 
address is that these natural fluctuations have been factored in to a number of models 
and calculations, and while these models are able to explain temperature variations 
over the past couple thousand years, they are unable to account for the 0.6ºC raise in 
average surface temperature encountered during the 20th century, particularly the last 
twenty years.25   
 
While a 0.6ºC rise in temperature over one hundred years may not sound like a 
dramatic change, what is of greater concern is that a substantial portion of these 
changes occurred in the 1980s and 1990s, which where the warmest decades on 
record.  Combined with the fact that within the last fifteen years we have seen the ten 
warmest years in global meteorological history, we should not be surprised that the 
1900’s was also the warmest century in the last thousand years (GC WIC 2004). As 
global GHG emissions continue to rise, it appears quite likely that the above records 
will be broken on an ongoing basis.  Scientists studying the climate speculate that the 
average world temperature will raise by somewhere between 1.4 and 5.8ºC over the 
coming century, increases which could be associated with further shifts in weather 
patterns.  These include fluctuations in levels of precipitation, ferocity of 
precipitation, cloud cover and extreme temperatures, as well as increased melting of 
                                                 
25
 See Henrik Svensmark’s interesting article, Cosmic Rays and the Earth’s climate, which finds that 
up till the mid 1980’s the earth’s temperature closely follows fluctuations in cosmic ray flux (2000). 
See also  Warren’s work for the Canadian government (2004:3) where models were prepared both 
including and excluding GHG emissions, and the models that factored in increases in GHG 
concentrations accounted much better for the temperature changes.  
130  
sea-ice, continued raising of sea levels, and numerous other effects, both expected and 
non-expected (Warren 2004:viii). 
 
The Climate Change Regime and the Kyoto Protocol  
 
During the mid 1980’s a number of documents were released by the scientific 
community outlining the possibility of global warming due to the release of GHGs, 
and in 1988 this led to the creation of the Intergovernmental Panel on Climate Change 
(IPCC). The next major international attempt to deal with the climate change issue 
was undertaken at the 1992 “Earth Summit" in Rio. It was at this gathering that 
international leaders established the United Nations Framework Convention on 
Climate Change (UNFCCC).  The objective of the convention was the stabilisation of 
greenhouse gases, and it envisioned that the first step in doing so would be to bring 
GHG emissions back to 1990 levels by the year 2000.   The convention was signed by 
154 countries, and although it did not commit its signatories to any reductions, it was 
significant because it provided a framework for future agreements, as well as 
demonstrating that a great deal of nations felt there was a problem that called for 
collective action. 
 
The Kyoto Protocol was the next significant step in the climate change regime, and 
was so named as it took place in Kyoto, Japan in 1997.  The signatories agreed to 
collectively reduce emissions by at least 5.2% of 1990 levels during the 2008-2012 
period, and this was done via intense negotiations where each country agreed to a 
certain percentage change based on their respective 1990 emissions.  The majority of 
countries have reduction targets in the range of six to eight percent, however there 
were some nations who are able to maintain there 1990 levels (New Zealand, Russia 
and Ukraine) and even countries such as Norway (+1) Australia (+8), and Iceland 
(+10) which are allowed to increase their emissions relative to 1990 levels.  The 
United States accepted a seven percent reduction and the EU and a large number of 
other European nations consented to an eight percent reduction.  The agreement was 
designed come into force when at least fifty-five signatories from developed 
countries, whom together represented at least fifty-five percent of the1990 global 
GHG emissions, had ratified the agreement.   
 
With Russian Ratification in November of 2004, the Kyoto Protocol finally achieved 
the necessary fifty-five developed countries representing fifty-five per cent of 1990 
global emissions.  It came into force on Feb 16th, 2005, ninety days after Russian 
ratification, and became the first international legally binding agreement to reduce 
greenhouse gas emissions.  While this is a positive sign, the Annex 1 countries 
collective 5.2% reduction of GHG below 1990 levels by the years 2008-2012 is seen 
by many climate change experts as a minute first step, as much more significant 
reductions will have to be made if serious consequences from climate change are to 
be averted.   
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Appendix 2 – EU ETS 
 
Emissions Trading Systems and Carbon Markets  
The EU has taken on the challenge of being a leader in the climate change regime, 
and by establishing the EU ETS it took a large step forward in this regard.  The 
adoption of European Council Directive 2003/87/EC on July 2nd, 2003, paved the way 
for the first international CO2 emission trading market of its kind.  The directive came 
into force on October 25th, 2003, and called for a ‘cap and trade’ system to be 
implemented in the 25 EU member countries (Carbon Trust 2005).  
The system is designed to cover the power sectors, and other high energy use sectors 
within the various EU states. Essentially what this means is that each State 
government is required to establish an emission cap for all plants or installations 
which fall within these designated sectors (DEFRA 2004).  Each EU state government 
then allocates allowances for each installation for the 2005-2007, and 2008-2012 
commitment periods, and these allocation allowances are recorded in the National 
Allocation Plan (NAP), a document which each member must have submitted to the 
European Commission by March 31st of 2004 (May 1st, 2004 for the 10 new member 
states) (DEFRA 2004). These NAPs are an integral part of the ETS as they set out the 
total amount of CO2 allowances that each country will disperse to its companies, and 
before any country or company may enter the ETS market, this NAP must first be 
approved by the Commission.  It is these allowances that form the basis of the market 
as they can be bought and sold by market participants.  With respect to the price of 
these allowances, this will depend solely on the supply and demand of the allowances, 
with the price as of November 2004, being approximately €9/tonne (EU 2004).  As 
these allowances exist only in electronic form, each member state must establish an 
electronic registry where the allocation allowances for the various installations will be 
maintained (EUROPA 2005).   
For the first commitment period (2005-2007), only CO2 was included, however the 
second commitment period (2008-2012) may see the inclusion of all six GHGs.  The 
current commitment period is focused primarily on big industrial emitters which 
presently produce almost half of the EU’s CO2 emissions (EU 2004).  The ETS will 
encompass over 12 000 installations, with some member states having up to 2500 
installations within its borders, while others as few as 50.  These installations come 
from various industries, and include combustion plants, oil refineries, coke ovens, 
iron and steel plants, pulp and paper plants, and factories which produce cement, 
glass, lime, brick and ceramics (EUROPA, PR 2005). 
 
EU nations found the ETS attractive because it allowed its companies and 
governments to reach their Kyoto commitments in a more cost effective manner.  A 
study conducted by the European Commission determined that with the ETS, the 
EU’s Kyoto targets could be reached at an annual cost between €2.9 and €3.7 billion.  
However, without the ETS, the study concluded that the costs of reaching those same 
targets could be as high as € 6.8 billion (EUROPA, PR 2005).     
 
From an EU country’s perspective the economic savings for its companies due to the 
linkage are considerable, and the concept is therefore consistent with their goal of 
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reducing CO2 emissions in a cost-effective manner.  With respect to global CO2 
emissions, the linking of the two devices should not effect the total emissions; 
however it will affect the allocation of these emissions.  EU companies will 
essentially outsource an estimated 91 million tones of CO2 reductions through CDM 
and JI projects, emission reductions which would otherwise have been made 
domestically. (Meanwhile EU governments are forecasted to outsource a further 107 
million tones in reductions through JI/CDM projects to meet their Kyoto 
commitments. (Commission of the European Communities, 2003)).  One drawback 
for the EU nations due to this transfer of reductions is that they will not realize the 
increases in health benefits and air quality associated with domestic emissions 
reductions. 
 
From the perspective of developing countries it could therefore be argued that by 
allowing EU companies to outsource their emissions reductions through a CDM, and 
then receiving domestic allowances for doing so, that this contravenes the above 
aspect of the Kyoto Protocol.  This is a valid viewpoint, and one which was 
considered by the EU when it undertook an impact assessment regarding the 
integration of the two concepts.  As a result, when JI/CDM project credits reach the 
point where they account for 6% of the total emission allowances issued for the 2008-
2012 trading period, an automatic review will be triggered.  This assessment will then 
determine whether a restriction on further JI/CDM credits would be appropriate for 
the rest of the 2008-1012 trading period (EUROPA, PR 2005).  This is an important 
restriction, because it provides EU companies with a flexible and cost-effective tool, 
while at the same time maintaining the integrity of the EU cap and reduction system. 
 
Developing countries are likely to see the EU ETS as a positive, as it demonstrates 
that the EU is taking a positive first step in reducing emissions within its borders.  
While it may only represent an annual estimated cost of 0.1% of EU GDP, the sum of 
€2.9 billion is still a significant figure, and hopefully will help satisfy developing 
countries demands of Annex I country leadership. 
 
 
 
 
 
 
 
 
 
 
